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PREFACE 

The purpose of this book is to conserve health and 
decrease ilhiess in the Philippine Islands. In the re- 
vision of it, the authors have therefore included the 
results of recent discoveries in the field of health in so 
far as they are applicable to Philippine conditions. As 
much concrete practical information as possible has 
been provided, but the importance of building proper 
health ideals also has been kept in mind and the effort 
has been made to organize the material presented in a 
way that will make it suitable for school use. The facts 
and ideas have been presented in as simple language 
as possible, and it is hoped that Philippine teachers 
will find the book useful in teaching one of the most 
important subjects in the schools. 

For assistance during the preparation of the original 
manuscript the authors are under obligations to many 
persons of Philippine experience, especially to members 
of the Bureau of Education and the Bureau of Health. 
During the revision, the reports of the many splendid 
investigations into Philippine health problems by mem- 
bers of the Bureau of Science have been used as source 
material, and thanks are due to Dr. Victor G. Heiser, 
Director for the Orient of the International Health 
Commission, for valuable suggestions on certain chap- 
ters of the book. 
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INTRODUCTION 

The course of study in Philippine schools was planned 
with the object of increasing the well-being of the peo- 
ple ; each subject in the course is found there because 
it was believed that it would help to this end. Every 
subject in the course is important ; each is in some way 
practically beneficial ; but no other is of so much impor- 
tance or of so great benefit as the study of hygiene and 
sanitation which begins with this little book. I believe 
that this is the most valuable subject studied during the 
entire course. 

It is much harder for the inhabitants of tropical coun- 
tries to keep strong and well than for people in other 
parts of the world; and the Philippine Islands are 
wholly a tropical country. Communicable diseases are 
more common here than in colder places. Most germs 
are low forms of plants, and, like other plants every- 
where, they grow best in places that are warm and 
moist. So while the people of colder regions can per- 
haps live with less attention to sanitation, in tropical 
countries like the Philippines, a constant battle must be 
kept up if people are to be healthy or even live at all. 
This battle against the small germ enemies that attack 
health and life we call Sanitation; it is the subject 
of this Primer. 

Because they live in a tropical country ; because their 
villages and towns lack pure water and wholesome sur- 
roundings ; because from time to time many deadly dis- 
eases have come into the islands and have not been 
stamped out; and because of ignorance and neglect of 

• • 
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sanitation for many centuries, the Filipinos of every 
class are afflicted with many dreadful diseases. Some 
act very quickly and kill large numbers, like cholera ; 
some act slowly but kill even more people than the 
cholera, like tuberculosis ; some may not kill their vic- 
tims outright, but may weaken and enfeeble them till 
they can neither work nor enjoy life. These diseases 
are the worst handicap that the Filipinos have; until 
they are freed from them, real progress is impossible. 

Physically the Filipinos are well endowed by nature. 
They are comely, graceful, and of much endurance. 
They are exceptionally good walkers ; many are fine 
swimmers; nearly all possess a natural strength and 
agility that make up for their rather small size. But the 
unhappy fact is that these bodies, naturally intended to 
be strong and healthy, usually are diseased in one way 
or another. At the Philippine Medical School the 
bodies of people who die in Manila are carefully exam- 
ined, that doctors and students may learn if possible the 
real cause of their death and how others may be cured. 
Of one hundred people so examined, nearly all were 
found to have been suffering from one or more diseases 
besides that of which they died. Nearly all had, or 
had had, tuberculosis in some part of the body. More 
than nine tenths had worms or other harmful animals in 
their intestines, which sapped their strength and pre- 
vented them from being well and strong. These poor 
people were examples of the widely spread diseased 
state of the Filipinos. 

Disease not only takes the strength from the body, 
but it weakens the mind as well; it prevents mental 
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and moral progress. By nature, Filipinos have good 
minds as well as good bodies. Dr. Herzqg, a scientist 
at one time in the employ of the Philippine Govern- 
ment, examined and weighed the brains of 1 1 3 Filipinos 
who had died. He compared the weight of these 
brains with those of Europeans and decided that the 
brain weight of Filipinos " is high, and compares quite 
favorably with European nations." Experiments con- 
ducted in the Bureau of Education to test the strength 
of memory in Filipino children showed their memories 
to be as good as in the children of any other people. 
Filipino students have always won high praise for zeal 
and diligence, but if we examine the student body all 
over the islands, the fact becomes evident that they have 
insufficient strength and are beset by chronic diseases. 
Of the graduates of Intermediate Schools a large num- 
ber have died or become invalids shortly after finishing 
their studies. All this makes us believe that the Fili- 
pinos can never do as much brain work and achieve as 
good results as the students of other peoples, unless they 
are freed from disease. 

Health and sanitation have another* side of great 
importance to the Filipinos as a people. Filipinos are 
a virile and prolific race, and, under proper conditions, 
would increase rapidly in numbers. Of all races this is 
not true ; nearly all the people living on islands of the 
Pacific to the eastward are rapidly becoming fewer, and 
it seems certain that they must sometime entirely dis- 
appear. But this is not true of the Malay. If the 
Malay people would learn to live healthful lives and to 
destroy the diseases that now have a hold on them, they 
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would in another century become very numerous and 
powerful. The Malay people of Java have increased 
from about 3,500,000 in 1800, to nearly 30,000,000 at 
the present time. They live in clean country villages. 
They have plenty of good food and they have been pro- 
tected from disease. Their increase in numbers has been 
one of the most notable ever known. 

In 1800 the Christian Filipinos numbered about 
1,500,000. As the islands developed in prosperity, the 
Filipinos increased rapidly. By 1850 they were esti- 
mated to number over 3,800,000. In 1879 a church 
census showed the population to be about 5,800,000. 
It seemed that the Filipinos would soon be a very popu- 
lous nation. But since then the rate of increase has 
become much less, and population has gained but slowly. 
In 1887 it had not reached 6,000,000. In 1893 the 
official census was taken, and the Christian Filipino 
people were found to number 6,987,686, a gain of only 
1,000,000 in sixteen years. The Director of Health has 
stated that he believes that at the present time popula- 
tion is stationary in many parts of the Archipelago. 
Why is it that the rapid rate of increase of the first half 
of the last century has not been kept up.? It is due 
principally to the bad state of public health, and this in 
turn is due to the absence of sanitation. 

In 1 863- 1 865 and again in 1882 and for years after- 
wards, cholera was ravaging all parts of the islands and 
killing thousands of persons. In 1902 it broke out 
again and by the middle of 1904 had killed more than 
160,000 people. It has since reappeared and caused 
many deaths, though not nearly so many as formerly, 
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because the people and the Government have known 
better how to fight it. Other dreadful diseases that one 
person communicates to another are present all the 
time, and the great number of lives thus destroyed 
keeps the population from advancing. 

There is another cause for this failure to advance, 
and a very important one. Many villages and towns 
have become overcrowded, and the growth of popula- 
tion for a century has made these towns insanitary, 
nothing having been done to provide public improve- 
ments and conveniences. When a few families live by 
themselves in a little barrio there is not the need of water 
and sewerage systems that there is when the barrio grows 
to be a great community of hundreds of families. What 
are the conditions of the people in Filipino towns } 
Houses are crowded too closely together, and tuberculo- 
sis, especially a disease of city life, is active everywhere. 
Harmful worms and germs that cause disease constantly 
enter the bodies of people from the unclean ground. 
Only a small part of the babies bom can live, and the 
children that do survive do not have the right kind of 
food, or wholesome places in which to work or play. 
Under such conditions as these no people can hope to 
become a strong, healthy, and powerful nation. The 
first patriotic duty of the educated young people of the 
Philippines is to take up the fight for clean, well-equipped 
towns and villages and for a sanitary life. The study of 
this little book is the first step in such effort. 

DAVID P. BARROWS 
University of California 



BOOK ONE 

PRIMER OF SANITATION FOR THE 

TROPICS 



It is within the power of man to cause all parasitic 
diseases to disappear from the world. 

Pasteur 
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THE CAUSES OF SICE1VSS8 

We all want to be well and strong. Yet we are 
often weak and sick. Why is it that we are not 
always well ? Why do our bodies often become 
sick and cause us much suffering and pain ? In 
this book we shall learn about some of the things 
that make us sick. We shall learn, too, how to 
avoid the diseases that these things cause. 

The needs of the body. Our bodies have many 
needs. They must have food and water. They 
must have fresh air. They must have exercise 
to keep them strong, and they need sleep to give 
them rest. Somehmes we become sick because our 
bodies do not have the things that they need. 

Things that injure the body. All of you know 
some things that you would not dare to eat. There 
are some poisons so strong that a very little of 
them will make a man sick or will even kill him. 
There are poisonous plants that no one eats. 
There are some fish that are not good to eat. 
Nobody will buy meat after it is old and spoiled. 
All of you know that these things poison our 
bodies and make us sick. Sometimes we become 
sick because we take into our bodies things that 
injure them. 

Disease germs. Disease germs are very small 
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plants and animals. They are so small that we 
cannot see them without a microscope. A mi- 
croscope makes things 
look much larger. You 
know how small an ant's 
foot is. Look at Figure 2, 
and you will see how large 
it looks through a micro- 
scope. With the micro- 
scope wise men have seen 

Fig, I, Diiewe germ* are so dlSeaSC germS and have 

.mail thiiih^y can b.K.n only studied them. They havc 

(hrougb B powerlul microscope. ' 

learned that when these 
germs grow in our bodies they poison us and 
make us sick. Often we are sick because disease 
germs are growing in our bodies and poisoning 
us. There are many different kinds of disease 
germs, and they cause many different diseases. 

Infectious diseases. We catch some diseases 
from people who are sick with them. This seems 
very strange to us, but everybody knows that it 
is true. Suppose that a man is sick with cholera. 
A friend visits him for ten minutes. Then in a 
few days the friend has cholera, too. A boy who 
has sore eyes comes to school. Soon the boy 
who sits beside him also has sore eyes. A girl 
comes to school from a house where there is 
smallpox. The girl is not sick, but soon two or 
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three children in her class have smallpox. These 
diseases — cholera, the disease of the eyes, and 
smallpox — went from one person to another. 
Diseases that one person gives to another person 
are called infectious dis- 
eases. All infectious dis- 
eases are caused by germs. 

How one person catches 
a disease from another. 
What is it that is passed 
to us when we catch an 
infectious disease ? It is 
disease germs. The girl Fia i. The foot and leg of «i 
who comes from the house ^' '^'" ^""^^ " ">'«<»=»?*• 
where there is smallpox brings germs on her 
clothes or her hands. She gives the germs to 
the other children. In some way the man who 
catches cholera from his sick friend gets cholera 
germs into his mouth and swallows them. The 
boy who catches sore eyes gets germs into his 
eyes. When we catch a disease, we do so by 
getting the germs of that disease into our 
bodies. 

Some diseases that are caused by germs. Small- 
pox, cholera, plague, leprosy, malaria, dysentery, 
measles, tuberculosis, typhoid fever, dengue fever, 
— these are some of the diseases caused by 
germs. Think how much sorrow these diseases 
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cause. Think how much time and money they 
cost. Think how many people die of them. 
Then you will understand why it is important to 
know how to prevent infectious diseases. 

Four important facts about infectious diseases. 
Here are four facts about infectious diseases to 
learn and remember : 

1 . All infectious diseases are caused by germs. 
The germs grow in our bodies and poison us. 

2. Infectious diseases are spread by disease 
germs from the sick. When a person has an in- 
fectious disease, the germs of that disease may be 
in the wastes from his body ; they may be in the 
matter that he coughs up ; they may be in scales 
that come from his skin. If the germs from his 
body find their way into another person's body, 
that person also will have the disease. 

3. Disease germs cannot harm us unless they 
get into our bodies. You will never have any in- 
fectious disease if you do not let the germs of 
that disease get into your body. 

4. Infectious diseases can be prevented. If all 
the germs that come from the bodies of the sick 
were destroyed, soon nobody would have an infec- 
tious disease. There would be no germs to get 
into people's bodies, and infectious diseases would 
be stamped out. 

What sanitation is. The word sanitation comes 
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from a Latin word that means health. It is the 
study of how to keep healthy by avoiding disease 
jgerms. We may call sanitation the battle against 
disease germs. In this book we shall study sani- 
tation ; we shall learn how to fight disease germs ; 
and we shall learn how to keep ourselves and 
other people free from infectious diseases. 

The first great rule of sanitation. From this 
chapter you will understand that the first thing 
to do in the fight against disease germs is this: 
Destroy all germs that come from the bodies of the 
sick. If a man has cholera, smallpox, or leprosy, 
do not let the germs that come from him be scat- 
tered about where they will cause the disease in 
other persons. It is easy to destroy a handful of 
weed seeds while you are holding them in your 
hand; but it is very hard to destroy them after 
they have been scattered over a field. It is easy 
to destroy the germs as they come from the sick, 
but it is hard to destroy them after they have 
been scattered abroad. 



QUESTIONS 

Name some of the needs of the body. Name some things 
that injure the body. Give three causes of sickness. 
What are disease germs ? How can we see them ? How 
do they make us sick ? 

What is an infectious disease ? Name five infectious diseases. 
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Explain how one person gets a disease from another. Name 
all the germ diseases that you know. 
Tell four important facts about infectious diseases. What is 
sanitation ? Give the first rule of sanitation. What should 
be done with the germs that come from the body of a per- 
son sick with an infectious disease ? 

SUGGESTIONS TO THE TEACHER 

It would be well if the teacher at this time would study the last 
chapter of Part Two of this volume and work out the problems 
on pages 425 and 426. This will help in giving an understanding 
of the health problems of the Philippines that will be valuable in 
guiding the class through the study of the different chapters in this 
book. It would be very profitable if the teacher and class would 
prepare a large wall chart, similar to the drawing on page 417, but 
showing on it the number of deaths in the Philippine Islands as a 
whole instead of in Manila, from each important disease. 

Dr. Fernando Calderon estimates that in the Philippines malaria 
causes each year 25,000 deaths, beriberi 25,000 deaths, leprosy 
1000, and tuberculosis 40,000. Since the population of the Phil- 
ippines is about 30 times as great as that of Manila, and generally 
speaking the same diseases that are found in Manila are found 
throughout the archipelago, an estimate of the total number of 
deaths may be made by multiplying the numbers shown on 
page 417 by 30. For example, if meningitis causes 205 deaths in 
Manila, the total number of deaths due to this disease in the 
Philippines will probably be 30 x 205, or 6150 deaths. 

Certain diseases, like cholera or plague, may not be prevalent 
throughout the islands, and the teacher should modify the size 
of the branches as seems reasonable to him and to the class. In 
discussing the diagram, the teacher should always judge whether 
or not it correctly illustrates the relative importance of the different 
diseases in his own locality. For example, some regions are free 
from malaria, and in other regions it is the most important of all 
diseases. In fishing villages there may be many deaths from 
drowning, and in inland towns there may be almost no deaths 
due to this cause. Direct the attention of the class to their own 
hygienic problems and the best methods of solving them. 



CHAPTER II 



DISEASE GERMS 



When a horse is far away from you, you cannot 
see the hairs on it. Yet the whole body of the 
horse is covered with hairs. Often there are germs 
on our hands. Yet without a microscope we can- 
not see the germs even when our hands are cov- 
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Fig. 3. Most small things we can see when we get near them. Gennsare 
so small that we cannot see them, no matter huw near we ace to them; 
only a microscope can make theai laige enough for us to see. 

ered with them. There are millions of germs 
in the soft rhatter that comes from a boil, but 
we cannot see them. Flies carry hundreds of 
germs on their legs, but we cannot see these 
germs. We cannot see the thousands of germs 
that come from the body of a person sick with 
consumption or cholera. Germs are too small for 
us to see, so we must learn where they live, and 
how to guard against them without seeing them. 



8 PRIMER OF SAmTATlON FOR THE TROPICS 

Disease genns killed by drying and sunl^ht. 

Many kinds of germs can live in water, but most 

germs are killed by drying, and all of them are 

killed almost at once by bright sunlight. Fresh 

- , air helps to dry and 

kill germs. Therefore 

I windows should be kept 

' open, and air and light 

; should be allowed to 

come into houses. 

Why unclean matter 
is dangerous. Unclean 
matter often contains 
genus. Since it is usu- 

F.G. 4- A pl»c=j.W disease germs ^,|y ^^^ ^^^ ^^J^j^ Jj 

protects germs from 
light and drying, and they can remain alive in it 
for a long time. It is dangerous to have filth 
about houses and towns, for if there is filth about 
us, many germs also will be about us, and some of 
them will get into our bodies and cause, sickness. 
Houses and yards should be kept dry and clean, 
so that germs can find no place to live about them. 
How fast disease germs can multiply. When 
a germ is full-grown, it divides in the middle. 
Then there are two germs. When these two 
germs are full-grown, they divide. Then there 
are four germs. Soon each of the four germs 
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divides into two germs. As long as the germs 
have a good place to live in, they will keep on 
dividing. Most germs 
can become full-grown 
and divide in an hour. 

You can see why it is Fig. 5. a diagram showing how a 
. . 1 • gcnn multiplies by pinching in two. 

so dangerous to get dis- 
ease germs into your body. One or two germs 
alone might not do you any harm, but in a few 
hours they can increase to an army of germs. 
Take pencil and paper, and find out how many 
germs can come from one germ in twenty-four 
hours, if the germs divide once an hour. 

How disease germs get into the body. Some 
germs get into the body through cuts or wounds 
in the skin. Mosquitoes and fleas sometimes 
leave germs in our bodies when they bite us. 
Other germs are breathed in through the nose. 
But most often germs get into the body through 
the mouth. Sometimes we swallow them in food, 
sometimes in water ; they may get into our mouths 
from dirty hands, from drinking cups, or from any- 
thing that touches our mouths. 

The second great rule in sanitation. Our first 
rule in sanitation tells us to kill the germs that 
come from sick people, so that other people will 
not get the diseases. But people do not kill all 
the germs from the sick. Some germs are sure 
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to be scattered about, and we must try to keep 
these germs from getting into our bodies. The 
second great rule of sanitation is this : Do not lei 
disease germs get into the body. To follow this 




Fig. 6. Genus can enter the body through the munlh, through the m 
or through a break in the skin. 

rule we must take care of wounds; we must not 
let mosquitoes and fleas bite us; we must guard 
the nose; and we must guard the mouth. If we 
follow this rule and do not let disease germs get 
into our bodies, we shall not suffer from infec- 
tious diseases. 

What happens when germs get into the body. 
When germs get into the body, they try to grow 
in it and to use the body for food. The body 
then tries to kill the germs. If it is strong, and if 
only a few germs get into it, the body can kill the 
germs. Then we do not become sick. But if the 
body is weak, or if too many germs get into it, it 
cannot kill them. Then the germs will grow and 
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multiply until the body is very sick, or perhaps 
dies. The germs cause the body to become sick 
by making a poison in it. 

How germs are killed by the blood. It is by 
means of the blood that the body kills the germs. 





Fig. 7. A white corpuscle taking in and destroying a disease germ. 

When we look at a drop of blood through a 
microscope, we see in it thousands of little bodies 
that are called blood corpuscles. Some of the 
corpuscles are white in color. These white 
corpuscles swallow disease germs and destroy 
them. They are the soldiers of the body, and 
their work is to kill the germs that get into the 
body. This is the first way in which the body 
fights germs. 

The second way in which the body fights germs 
is by a germ-killing substance in the blood. This 
substance poisons and kills germs. When germs 
get into the body, more of this substance appears 
in the blood to kill them. After some diseases, as 
for example smallpox or measles (sarampidn), a 
great deal of the germ-killing substance may 
remain in the blood for years or even through 
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life. Then when any of the germs of that disease 
get into the body, the germ-killing substance at 
once kills them. Most people therefore have these 
diseases only once. 

How we can help the body to fight germs. We 
ought to take great care to keep disease germs 
out of the body. But even if we are careful, 
some germs are certain to get into our bodies 
when we do not know it. Then if the body is 
well and the blood is rich and strong, we can 
fight the germs. But if the body is sick and the 
blood is weak, we cannot kill the germs. 

We ought to give our bodies good food. We 
ought to give them exercise and sleep. We ought 
to care for them in every way, and keep them well 
and strong. The blood works hard to kill our 
germ enemies, and we ought to help it all we 
can. Here is the third great rule of sanitation : 
Keep the body in healthy so that it will always 
be ready to kill the disease germs that get into 
it. 

QUESTIONS 

Name some different kinds of matter in which germs are 
found. Why do we not see germs? Where do germs 
grow best ? 

Name two things that kill germs. What will help to kill the 
germs in a house ? 

Why is it dangerous to have unclean matter about a house ? 
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How do germs multiply ? If germs divide once an hour, 

how many will come from one germ in twenty-four hours ? 
Name four ways by which germs get into the body. Give the 

second rule of sanitation. What must we do to follow this 

rule ? 
What do germs try to do when they get into the body ? What 

does the body try to do to the germs ? How do the germs 

make the body sick ? What is it in the body that kills the 

germs ? 
Give the third rule of sanitation. What helps to keep the body 

in health? 

SUGGESTIONS TO THE TEACHER 

The teacher should make sure that the class clearly understands 
that we must fight germ diseases either by keeping the germs out 
of our bodies or by strengthening the body until it can resist the 
germs. In diseases that run a quick course, like cholera, plague, 
typhoid fever, and diphtheria, the germs multiply so rapidly that 
even the strongest person cannot resist them. In diseases that run 
a long course, on the other hand, like bronchitis and tuberculosis, 
the body has plenty of time to build up its defenses, and a great 
part of the fight against these diseases must be made by proper 
care of the body. As each disease is studied, the methods of 
preventing it should always be kept before the class. 

The teachers of the Philippines should steadily work toward the 
time when there will be a trained health officer in each munici- 
pality, and from the beginning of the course they should impress 
on their pupils that it is only through the work of health officers 
that epidemic diseases can be controlled. To prevent certain 
of the slower germ diseases, skilled physicians are needed, and 
good food and proper care of the body are most important. 



CHAPTER III 

THE SKIir AHD THB PUS-POKMIirG GEBIIS 

We shall first study the germs that get into 

the body through the skin, and the diseases that 

they cause. 
The two layers of the skin. Look at Figure 8. 

This shows how a small piece of skin looks 
under the microscope. 

j You can see that the 

skin has two layers. The 
outer layer is called the 
epidermis. It is tough 
and hard, and you can 
stick a pin into it without 
causing it to bleed and 
without causing pain. 
The inner layer of the 
skin is the dermis. 

The hair follicles and 
the sweat glands. In Fig- 
ure 8 you can see that 
dermis swtalgland the hairs grow in deep 

Fig. S. a small piece of skb, little pOcketS in the skin. 
very much mgnified. Thcsc pockcts are Called 

the hair follicles. Look also at the sweat glands. 

These are little hollow tubes through which the 

sweat flows out to the surface of the skin. 



THE SKIN AND THE PUS-FORMING GERMS 1 5 

How germs get into the body through the skin. 
One great use of the skin is to form a coat over 
the body. This coat protects the body from 
germs. But when the skin is cut or broken, 
germs can get into the body through the wound. 
Sometimes germs get through the skin when it 
is not wounded. They get into the hair follicles 
or the sweat glands, which are the weak places 
in the skin. 

The pus-forming germs. Most of the germs 
that get into the body through the skin are 
pus-forming germs. There are different kinds of 
pus-forming germs, but all ^ ^ ^ 
of them cause inflamma- •^It 
tion (redness and swelling) ^P^ 
and all of them form pus.^ ••Wlj ^ 
These germs are always fig. 9. The two most common 

in the dirt about places "^^'^^'f^^ germs, as seen 

*- , through a powerful microscope. 

where men and animals 

live. Some of the less dangerous kinds are always 
on the skin. Pus from boils, wounds, and sores 
contains millions of strong and dangerous germs. 
Diseases caused by the pus-forming germs. When 
a few pus-forming germs work down into the skin 
and begin to grow, they form a pimple. When 
they make a larger and deeper growth, they form 

^ Pus is the thick, yellowish matter that comes from a boil or a 
sore. 
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a boil. A growth larger than a boil, with several 
openings through the skin, is called a carbuncle. 
A very wide-spreading growth is called erysipelas. 
When pus-forming germs get into a wound, they 
may cause only a little pus to form, but sometimes 
they cause the most terrible inflammation. Some- 
times they cause old sores, or ulcers^ that will not 
heal. Sometimes they spread through all the 
body and cause the person to die of blood poison- 
ing. Some kinds of pus-forming germs are very 
dangerous, and other kinds do only a little harm. 

But it is bad to have 
any of them get into a 
cut or a wound. 

The care of clean 
wounds. All wounds 
should be cared for, so 
that germs will not get 
into them. When the 
wound has been made 
with something clean, 
and the blood flows 
freely, you need not put anything on the cut. 
Even if a few germs get into the cut, the blood 
will probably either wash them out or kill them. 
Tie a thin, clean cloth about the cut. Be sure 
that the cloth is clean. If you cannot get a cloth 
that you know is clean, cover the wound with a 
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It is wise to take care of 
even a small cut. 
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piece of clean paper, taken from the inside of a 
school tablet, and tie a cloth over the paper. Do 
not take off this cloth until the cut has healed. 
Then you will be sure that no germs can get into 
the cut. Put another piece of cloth around the 
thin cloth. This second cloth can be changed 
when it is soiled. It is best to tie up even a 
small cut on the hands or feet, because wounds on 
the hands and feet are likely to get dust and dirt 
into them. If this is done 
promptly, it will often pre- 
vent a painful sore. 

The care of wounds that 
have dirt In them. Some- 
times a wound is made 
with something not clean, 
or pieces of dirt and earth 
get into it. Then the 

° , , , , Fia II. When a ndl or a 

wound must be washed ,pii^r u driven ihrough the 

clean before it is ban- skin, it may cany germs down 
, I /,■ I \ i-\ ■\ and leave them in tbe wound. 

daged (tied up) . Only 

clean water should be used to wash a wound. 
Warm, salt water is good for this purpose. It is 
best to use boiled water for washing a wound, 
because the germs in boiled water are all killed 
when the water is heated. Where there is much 
dirt in a wound, a soft, clean cloth and clean soap 
are great helps in cleansing it. After the wound 
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is cleansed it is good to bathe it with a mild dis- 
infectant ^ before tying a cloth around it. 

Caring for wounds that have pus in them. When 
there is pus in a wound, we know that germs are 
growing in it. Then the bandage must be taken 
off, and the wound must be cleansed. The pus 

in the wound must not 
be allowed to get into 
any part of the wound 
that has no germs in it, 

Fig. 12. Di^ase germs may be ^^^ j^ j^ jj ^^ ^ ^j, 

clinging to dust that gets into a 

wound ; therefore all dirt should be loWCd tO Spread about 

washed out of wounds. ^^ ^j^^ ^Ym, iox there are 

millions of germs in it. Wash the wound with 
hot salt water, or with either boracic acid or weak 
carbolic acid solution. After the wound has been 
cleansed, it must be bandaged again, and the 
bandages must be kept moist with boracic acid 
or weak carbolic acid solution. A salve or oint- 
ment that contains boracic acid or a little car- 
bolic acid is useful in treating small wounds and 
sores. 

Treating boils and abscesses. Cloths that have 
been dipped in hot water, or a hot poultice, will 
help to lessen the pain from a boil. They will 

^ A disinfectant is something that kills germs. Boracic acid and 
a 5 per cent alcoholic solution of iodin are good disinfectants for use 
on wounds. 
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cause the boil to " come to a head " more quickly, 
so that it can be opened. A poultice must not 
be kept on long enough to make the skin around 
the boil soft. If this is done, the germs will get 
into the soft skin and will start new boils. When 
a boil or an abscess is soft and full of pus, it 
should be opened and cleansed. If this is not 
done, the inflammation may spread to other parts 
of the body. 

Taking care not to spread pus-forming germs. 
The germs in pus are often of a strong and dan- 
gerous kind, and we must 
take great care to keep them 
from being scattered. Do 
not let flies walk over a boil, 

a sore, or a wound that has fig. 13. How a fly would 
pus in it, for a fly can carry look if we could see the germs 

* "^ , -^ It carries on its feet. 

thousands of germs on its 
legs. Bum bandages from a sore or an abscess, 
for they are covered with germs. Pus should be 
caught on paper or cloth, and should be burned 
at once. A knife that has been used to open a 
boil should be put into boiling water to kill the 
germs on it. A person who dresses a wound or 
a sore must wash his hands carefully, with soap 
and hot water, as soon as he has finished. If he 
can get a disinfectant, he should hold his hands 
in it for a few minutes, for he may get a boil on 
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his own body if the germs that are in the pus get 
on his skin. Sometimes a person who has a boil 
causes other boils on his own body. He gets 



Kios. 14, 15, >,nd 16. Wbat a peraon should do afler dressing a sore or a 
wound ; (1) bum the old bandages; (3) wash his hands carernlly ; 
(3) boil the knife used oo the sore or for cutting the baudagei. 

germs under his finger nails; then he scratches 
them into his skin, and the germs cause other 
boils. 

Sore eyes. Sometimes sore eyes are caused by 
pus-forming germs. These diseases of the eyes 
are very catching. The germs are on things used 
by people who have sore eyes, especially on such 
things as towels. Flies can carry the germs from 
one person to another. Keep your hands away 
from your eyes, for you may get the germs on 
your hands; do not use books or pencils that be- 
long to a child whose eyes are red and sore. 

Boracic acid dissolved in water makes a good 
wash for the eyes. Drop it into the eyes once or 
twice a day when they are sore, and it will help 
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to kill the germs in them. You need not be 
afraid that the boracic acid solution is too strong 
if all the acid is dissolved. 

Protecting mothers from pus-forming germs. 
When a little baby is born, the hands of the 
doctor and of everybody who comes about the 
mother should be free from germs. The sheets 
that are spread over the bed must be clean sheets 
that have been washed in boiling water and have 
been dried without touching the ground. Only 
boiled water should be used, and everything 
possible should be done to protect the mother 
from pus-forming germs, for many mothers die of 
the inflammation that is caused by these germs. 

QUESTIONS 

Name the two layers of the skin. Describe the outer layer. 
What is a hair follicle ? What is a sweat gland ? 

What is one great use of the skin ? How do germs get through 
the skin ? Which germs most often do this ? Where are 
these germs found ? Name some of the diseases caused 
by the pus- forming germs. Describe these diseases. 

How should you care for a clean wound ? For a wound that 
has dirt in it ? What kind of water is best for cleansing a 
wound ? Why ? Tell how to care for a wound that has pus 
in it. For a boil. Of what use are hot cloths or poultices 
on a boil ? 

What should be done to keep pus- forming germs from spread- 
ing ? What should a person do after cleansing a wound or 
a boil ? Explain how a person who has a boil may cause 
new boils in other parts of his body. 




CHAPTER IV 

TETANUS 

There is another germ besides the pus-forming 
germs that sometimes grows in wounds. This is 
the germ that causes tetanus. Tetanus is a very 
severe disease, and most people who have it die 

of it. The germ is very hard to 

km. 

Where the tetanus germ is found. 

The tetanus germ lives in the 
Fig. 17. Gerrnl of soil. Grass-eating animals, such 
tetanus, highly mag- as the horsc and the cow, often 

swallow it. It does not make the 
animal sick when it is swallowed, but it grows and 
multiplies in the intestine, and tetanus germs are 
often found in the wastes from animals' bodies. 
Therefore there are often many tetanus germs in 
the earth about places where animals are kept. 

How the tetanus germ enters the body. The 
tetanus germ enters the body through any break 
in the skin. It may enter through a very small 
cut as well as through a large wound. Wounds 
made by an unclean knife, or by a nail lying in 
the dirt, or by a dirty piece of wood, are especially 
dangerous, for tetanus germs are often on such 
things. Usually the germ does not grow in an 
open wound, but only in deep wounds where it is 
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buried from the air. The most dangerous wounds 
are small, deep ones, like those made by a dirty 
nail or splinter. Such wounds do not bleed much, 
and the germs are not washed out by the blood. 




A wound of this kind closes over soon, and the 
germs are left buried deep in the wound. Away 
from the air the germs begin to grow and to 
divide into young germs. They begin to make 
a poison which is very strong. Soon the body is 
poisoned, and the person who is attacked cannot 
move his jaw. Can you tell why tetanus is some- 
times called lockjaw? After a while all the 
muscles in the body become stiff, and the person 
cannot control any of them. The poison of the 
tetanus germs is so strong that a very few germs 
in a little wound can make enough of it to poison 
the whole body. 
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How to guard against tetanus germs. Any 

wound that has dirt in it must be cleansed as well 
as possible (page 17) and must be treated with a 
disinfectant. A deep wound that has dirt in it 
must be cleansed very carefully. This cleansing 
protects against both tetanus germs and pus-form- 
ing germs. When a person has a wound on the 
foot, he should keep it carefully tied up, and if 
possible should wear a shoe until the wound has 
healed. Tetanus germs live in the earth and 
there is great danger that they will get into 
wounds on the feet. 

Why babies sometimes die of tetanus. Have you 
ever heard that many babies die when they are 
eight days old ? You will hear people say that 
the babies die of "eighth day sickness." People 
give that name to the disease, but they do not 
know what the disease is, or what causes it. The 
disease is tetanus, and it is caused by tetanus 
germs that get into the baby's body. There is a 
cord on a baby's body that must be cut off when 
the baby is born. When this cord is cut, tetanus 
germs may get into it. A salve is put on the cut 
to help it to heal, and a piece of cloth is put over 
the salve. Sometimes the person who is taking 
care of the baby puts on salve that is not clean, 
or uses a cloth that is not clean. Then tetanus 
germs get into the cut. In eight days the germs 
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make so much poison in the baby's body that the 
baby is sick, and soon dies. It is wrong to cut 
the cord with anything that is not clean, or to 
put on a baby's body a cloth that is not perfectly 
clean. Salve that has dirt or ashes in it is very 
dangerous, but a salve that has boracic acid or 
carbolic acid in it will help to keep the germs 
from growing in the cut end of the cord. It 
is sad to think of the many, many babies who die 
because people do not know how to guard them 
from tetanus germs. 

QUESTIONS 

Where is the home of the tetanus germ ? Why are many 
tetanus germs often found about places where animals are 
kept? 

What kinds of wounds are most dangerous ? Why ? Why is 
tetanus sometimes called lockjaw ? Why are wounds on 
^ the feet especially dangerous ? 

SUGGESTIONS TO THE TEACHER 

Additional directions for caring for wounds are given on pages 
407-409, and it would be well for the teacher and class to dress 
and bandage some of the infected sores or wounds on the hands 
or feet of the smaller children. A remedy called tetanus anti- 
toxin^ which is prepared from the blood of the horse, is of great 
value in curing tetanus. It will also prevent tetanus, and in many 
countries, when a person has received a wound that is likely to 
cause tetanus, he goes to a physician and is given a dose of anti- 
toxin. In localities where this remedy may be obtained, the 
teacher should explain its use to the pupils. 



CHAPTER V 

DISEASES THAT AKE SPREAD BY HOSQUITOBS 





Fig. 19. Some of our iogect enemies. The mosquito and the flea leave 
diseue gems in the wounds that they make; the fly and the cockroach 
leave diiease geinu on food and dishes that they walk over. 

We have already learned that the germs o£ 
some diseases get into our bodies from the bites 
of insects. When an insect bites a person, it 
makes a little wound. If there are germs in the 
insect's body, they pass from its body into this 
little wound, grow there, and cause the disease in 
the person. Not all insects carry disease germs. 
The insects that do us the most harm in this way 
are mosquitoes and fleas. Mosquitoes carry ma- 
larial fever, dengue fever, and yellow fever. Fleas 
help to spread plague. Lice also carry disease, 
and many persons believe that bedbugs spread 
certain germs. All these insects are very trouble- 
some as well as dangerous, and every family 
should do its best to keep them from getting 
into the house. 
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Malarial Fever 

The germ of malaria. Malaria is caused by a 
germ that lives in the blood. When a malaria 
germ gets into the blood, 
it grows larger and larger. 
At last it separates into 
a number of young germs. 
Each young germ grows, 
and divides into many 
germs. They keep on 
growing and dividing. 
When the old germs sep- 
arate into young germs, a 
great deal of poison is set 
free in the blood. This poison causes the chills 
and fever that always go with malaria. 

How malaria germis are spread. You cannot 
get malaria directly from a person who has it. 
You may live in the same room with a malaria 
patient and not have the disease. You get ma- 
laria germs into your body only when a mosquito 
carries them to you from some one sick with ma- 
laria. 

The mosquito that carries malaria germs. Do 
not think that all mosquitoes carry malaria germs. 
There are only two kinds of mosquitoes that can 
do this, and only one of these kinds is common. 



Fig. 2a Showing how a mala- 
ria germ will separate in the 
blood into many germs. 
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This mosquito is called the Anopheles mosquito. 
Look at Figure 21, and you will see that the 
Anopheles mosquito is a little different from 
the common mosquito. The Anopheles is not 




Fig. 21. ^ is the Anopheles mosquito (the mosquito that carries 
malaria), showing its position while resting, and the spots on its wings. 
B shows the common mosquito (Culex) . 

found everywhere. In places where there are no 
Anopheles mosquitoes people do not have malaria. 
How the Anopheles mosquito carries malaria 
germs. When a mosquito bites a person, it 
sticks its long bill through the skin and sucks 
the blood. If malaria germs are in the blood, 
they go with the blood into the mosquito's 
stomach. The germs grow in the mosquito's 
body and divide into many little germs. Some 
of them find their way into the mosquito's 
saliva, and when the mosquito bites another 
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person, the germs get into that person's blood from 
the mosquito's saliva. About a week after the 




Fig. 22. Diagram of a mosquito's body. The malaria germs pass from 
the stomach to the salivary glands. Then they go through the mosquito's 
bill into the persons whom the mosquito bites. 

person is bitten he has a chill. Then he knows 
that he has malaria. 

How to fight malaria. The malaria germ is 
one of the few disease germs that can be killed 
by medicine. When we get cholera germs into 
our bodies, or tuberculosis germs, the doctors can 
sometimes give us medicines to make our bodies 
stronger, and in this way help the body to kill 
the germs. But the medicine cannot kill the 
germs themselves. Only the blood can do that. 
For malaria there is a medicine that will kill the 
germs. This is quinine. If malaria germs are 
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in your body, you can take quinine to help the 
blood in the work of killing them. Quinine is 
made from the bark of a tree that grows in South 
America. .A medicine like quinine can be made 

from the bark of the dita tree, which 
grows in the Philippine Islands. 

For many years the people of 
Albay and Ambos Camarines have 
had a great deal of malaria. Many 
people get the disease after every 
rainy season. That is the time 
when there are many Anopheles 
mosquitoes flying around in those 
provinces. In the rainy season of 
1905, the health officers gave quin- 
ine to everybody who would take 
it. Many of the people took small doses of quin- 
ine, and when the mosquitoes left malaria germs 
in the blood of those people, the quinine was 
there in the blood to kill the germs. Very few 
of the people who took the quinine had malaria 
that year. If you live in a place where people 
have malaria, and if you cannot protect yourself 
from mosquitoes, you had better take a little quin- 
ine during the season when many mosquitoes are 
flying about. 

Preventing malaria by the use of mosquito nets. 
The great danger from Anopheles mosquitoes 



Fig. 23. The stom- 
ach of a mosquito 
that is infected with 
malaria. The ma- 
laria germs grow in 
the sacs on the mos- 
quito's stomach. 
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comes at night, for night is the time when they 
fly about. Remember that you cannot get mala- 



FlG. 14. Sleeping witbuut a mosquito net : uiiruurul sleep and tbc dangei 
of getting malaria. 

ria unless an Anopheles mosquito bites you. It is 
very foolish, then, to sleep without a mosquito net.^ 

Keeping mosquitoes from biting persons who have 
malaria. A mosquito cannot give a person mala- 
ria until it bites some one who has the germs in 
his blood. A malaria patient should therefore 
sleep under a mosquito net, and should take quin- 
ine to kill the germs in his blood. This is very 
important, for where one person in a house has 
malaria, all the mosquitoes in the house get the 

' Dr. L. O. Howard of the United States Department of Agri- 
culture recommends this mixture to keep mosquitoes away; i part 
of cedar oil, 2 parts of oil of citroneila, 2 parts of spirits of camphor. 
Pour a few drops on a handkerchief laid on the pillow, or oo some 
part of the pillow that the skin will not touch. 
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germs into their bodies, and soon other persons 
in the house have malaria. In houses where no 
one has malaria, the mosquitoes are usually free 
from the germs, and cannot give any one the dis- 



ease. If any one in your family, or any of your 
near neighbors, has malaria, try to persuade him 
to sleep under a mosquito net, and to take quinine. 
Then mosquitoes will not get the germs of malaria 
from him and will not carry the disease to other 
persons in the neighborhood. 

The best way to prevent malaria. Quinine and 
mosquito nets will help to keep malaria from 
spreading. But the best and surest way to pre- 
vent the disease is to kill the mosquitoes. In the 
next chapter we shall learn how to get rid of 
mosquitoes. 
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Dengue Fever 

Dengue is not so severe a disease as malaria and 
does not cause many deaths; but it is a very com- 
mon disease in the Philippine Islands. People 
have it again and again, and often it leaves them 
very weak, or crippled with rheumatism. Until 
the present time the disease could not be pre- 
vented, because nobody knew the cause of it. 
The doctors knew that it must be an infectious 
disease, because many people in a town have it 
at the same time. But they did not know how 
the germ was passed from one person to another. 
Now they are almost certain that mosquitoes 
carry the germ. The mosquito that carries dengue 
is not the Anopheles. It is the common mos- 
quito. By sleeping under a net and by destroy- 
ing mosquitoes, you can protect yourself against 
both dengue and malaria. 

Yellow Fever 

Yellow fever is a very severe disease. It has 
never been known in the Philippine Islands ; but 
in Mexico, in Cuba, and in the southern part of 
the United States, there have been dreadful 
epidemics of yellow fever. People in Cuba 
are more afraid of yellow fever than of small- 
pox. 
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How yellow fever has been driven out of Cuba. 

Until the year 1898 nobody knew how people got 

yellow fever. In that year some 
doctors of the United States 
Army found out that the yel- 
low fever germ is carried by a 
mosquito. The mosquito that 
carries yellow fever is called Ste- 
gomyia. The health officers in 
Cuba began to fight mosquitoes, 
and now there is very little yel- 
low fever in the country. 

What we can learn from Cuba. 
What happened in Cuba shows 
us that a disease carried by mos- 
quitoes can be stamped out. It 
encourages us to try to drive out 
malaria and dengue from the 
Philippine Islands, just as yellow 
fever has been driven out of Cuba. 




467 14 o 

Fig. 26. Showing 
how the number of 
deaths from yellow 
fever in Havana was 
lessened by the fight 
against mosquitoes. 
From 1890 to 1900, 
there were 467' deaths 
from yellow fever 
each year ; in 1901, 
when the fight began, 
14 deaths ; the next 
year, 1902, no deaths. 



QUESTIONS 

What diseases are carried by mosquitoes ? What disease is 
spread by the flea ? 

Where does the malaria germ live ? What causes the chills 
and fever in malaria ? How do malaria germs get into the 
body ? What is the name of the mosquito that carries ma- 
laria ? How does it differ from other mosquitoes ? 

How do malaria germs get into the body of the mosquito ? 
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How does the mosquito put these germs into a person's 

body ? 
What medidne will kill the germ of malaria ? Explain how 

taking small doses of quinine will protect a person from 

malaria. Where in the Philippines has this been tried ? 
In what other way can a person protect himself from malaria ? 

When a person has malaria, what must he do to protect 

other people ? What is the best way to prevent malaria ? 
Why is dengue a serious disease ? How is it spread ? How 

can it be prevented ? 
Where has yellow fever been a much-dreaded disease ? How 

is it spread ? What has been done in Cuba to stamp it out ? 
What can we learn from Cuba about preventing diseases that 

are carried by mosquitoes? 

' SUGGESTIONS TO THE TEACHER 

There are several kinds of Anopheles mosquitoes in the Philippines. 
Investigations made by the Bureau of Science indicate that only 
two of them carry malaria. Both kinds breed in streams and in 
ditches where there is running water, and they do not breed in 
salt water or in rice fields. The larvae (page 37) live especially 
among grass and other vegetation along the edges of the streams 
and ditches, and their number can be greatly lessened by clear- 
ing away all vegetation along the banks. Many .'^ ditch towns ^' 
(towns that have water flowing through ditches in the streets) 
have been found to .be badly infected with malaria, and in other 
towns located near natural breeding places the people suffer 
greatly from this disease. 

Since finding that only stream-breeding mosquitoes carry malaria, 
the Bureau of Science is very hopeful about the malaria problem 
in the Philippines ; for by looking after one small breeding place, 
some towns that now suffer from malaria can be entirely freed 
from malaria-carrying mosquitoes. 



CHAPTER VI 

HOW TO DESTROY MOSQUITOSS 

Since mosquitoes carry the germs of some 
diseases, the best way to stamp out those diseases 
is to destroy the mosquitoes. Have you ever 
tried to kill a mosquito that was singing around 
your head ? If you have, you can understand 
how hard it . would be to kill all the full-grown 
mosquitoes. We must learn where mosquitoes 
lay their eggs, and where the young ones grow. 
We must destroy them before they can fly. 

Where mosquitoes lay their eggs. ^losquitoes 
lay their eggs on the surface of water. Pools 
and puddles of standing water are the places that 
■^mfT'^'': '^''''^^^ifltfife mosquitoes like best. But 
^^Pf^iplC th^y will lay their eggs in 
--^ ^^ anything that has water 

^^ ~" standing in it. An old 

Fig. 27. ^ is a raft of mosquito broken cau or dish that 

eggs ; ^ is a single egg. 1 1 t • . • 1 

^ holds ram water is a good 

place for mosquito eggs. In one old can 266 
young mosquitoes were found. Water often 
stands in the hollow at the top of bamboo poles, 
and mosquitoes breed there. Wells that are left 
uncovered, and ditches that are not drained, are 
good places for young mosquitoes. 

Young mosquitoes. A mosquito egg hatches in 

36 
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a day. Figure 28 shows you how the young 
mosquito looks when it comes out of the egg. 
It is called a larva. The larva can swim about 



Fia 28. ^ is B incxquito larva ; 5 ii a pupa ; C is an adult moiqniU 
coaling ont of an old pnpa. 

in the water, but it must come to the surface of 
the water to breathe. When it breathes, it pushes 
a breathing tube out of the water. In from seven 
to fourteen days, the larva changes to a pupa. 
In a few days more (ten to twenty days from the 
time the egg is laid), the pupa splits down the 
back, and the mosquito comes out. Figure 28 
shows you a pupa changing into a full-grown 
mosquito. 

The larva and the pupa feed on small plants 
and animals in the water. The full-grown mos- 
quitoes get most of their food by sucking juices 
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from plants, but they suck also the blood from 
animals. 

Destroying the breeding places of mosquitoes. 
Mosquitoes seldom fly far. Sometimes a strong 
wind blows them a long distance, but usually they 



Fig. 29. A good breeding place for mosquiloes. Pools left by a river in 
the dry season should be drained 01 tilled isi. 

stay near the place where they are hatched. The 
Anopheles mosquito, especially, flies only a short 
distance. You need not go far to find the breed- 
ing places of mosquitoes that are around your 
house. 

The first thing to do in fighting mosquitoes is 
to take away their breeding places. Drain the 
larger pools and puddles. Fill up the smaller 
ones with earth. Clean out and drain ditches 
where water is standing. Cover or screen all 
wells and rain-water tanks so that mosquitoes 
cannot lay their eggs on the water. Pick up all 
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old cans or jars that may catch tain water. Fill 
up or take away everything in which water may 



Figs. 30, 31, and 32. Stagnant pools, ditches that a 



<t kept cleared, 



Bod uncovered tain-watet tanks are places where mosquitoes lay their eggs. 

Stand. Do not leave any place where mosquito 
eggs can hatch. If a town is not on dry ground, 
or if the rice fields are very 
near, it is hard to keep the 
town free from mosquitoes. 

Using kerosene on pools 
and ditches. Sometimes a 
pool or a ditch cannot be 
drained. Then kerosene 
should be put on it. A very 
little kerosene will spread 
over the surface of a large 
pool. The kerosene makes 
a cover on the water, and the 
young mosquitoes cannot 
breathe. They cannot push their breathing tubes 
through the kerosene to get air, and without air 
they die. A little kerosene put on the pools 



Ftg. 33. Spreading kero- 
sene on B pool to kill the 
young mosquitoes. 
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along the edges of a river will keep mosquitoes 
from breeding there. 

Difficulties in fighting mosquitoes. In the United 
States, many towns have driven away all mosqui- 
toes. But this is not so easy to do in the Philip- 



Fio, 34. It is not wise to build a house very near the lice lields, where 
iDosqailoes aie sure to breed in the standiEig watei. 

pine Islands. Here the weather is always warm, 
the rainy season is long, and rice fields where 
water must be standing are often near the towns. 
But even in small towns and barrios, people ought 
to do what they can to fight mosquitoes, for a few 
mosquitoes are not so bad as a great many mos- 
quitoes. A man may not take malaria from the 
bite of one mosquito, when he would surely take 
it if many mosquitoes bit him. Everybody should 
sleep under a mosquito net, and if malaria is 
about, should take a little quinine to kill any 
malaria germs that may get into his blood. 
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Everybody who has malaria or dengue should be 
screened from mosquitoes, and should be given 
quinine to drive the germs from the blood. If 
the mosquitoes do not get germs from malaria and 
dengue patients, they cannot harm us. 

QUESTIONS 

Where do mosquitoes lay their eggs ? How many times does 
the mosquito change in becoming a full-grown mosquito ? 
How long does it take the mosquito to pass through all 
these changes ? What do young mosquitoes eat ? What do 
old mosquitoes feed on ? 

In fighting mosquitoes, what is the first thing to do? How 
can mosquitoes be kept from breeding in pools, puddles, and 
ditches ? In wells and water tanks ? How may young 
mosquitoes in water be killed ? Why does this kill them ? 

Why is it difficult to fight mosquitoes in the Philippine Is- 
lands? Why should we do what we can to fight mosqui- 
toes, even if we cannot get rid of them ? Why should 
people who are well sleep under mosquito nets ? Why 
should people who have malaria and dengue sleep under 
nets? 

SUGGESTIONS TO THE TEACHER 

Besides the germs of malaria, dengue, and yellow fever, the mosquito 
carries also a small worm that lives in the blood of man and causes 
a disease called filariasis. How common this disease is in the 
Philippines is not known, but of 2629 prisoners examined in 
Bilibid Prison, the worms were found in the blood of 402. 

In killing the young of malaria-carrying mosquitoes, it was found 
best by the Bureau of Science to work petroleum into the bank 
of the stream or ditch, with a broom, instead of pouring it on the 
water. Petroleum may always be used in place of kerosene, in 
localities where it can be obtained. 



CHAPTER VII 

PLA6US 

An old name for plague was " the Black Death." 
For many hundreds of years the people of Europe 
and Asia have dreaded this disease. Great epi- 
demics would begin in Asia ; then the disease 
would be carried to Europe by ships. Soon 
the disease would spread all over Europe. 

The present epidemic of plague* At the present 
time there is a great epidemic of plague in the 
world. It started in China in 1891. From other 
cities it spread to Hongkong. From Hongkong 
it was carried to many other countries. Plague is 
a disease that does not last long in cold countries, 
for the winter weather kills the germs. But in a 
warm country, the disease lasts all the year. The 
epidemic in India has been very severe. From 
1896 to 1907 there were over 6,000,000 deaths 
from the plague in India. 

Plague was brought to Manila from Hongkong 
in December, 1899. From that time to June, 
1906, 938 persons in Manila died of the plague. 
It was then stamped out, but it entered Manila again 
in 191 2, and only a very vigorous fight against it 
by the health officers prevented its spread. 

How the germ of plague gets into the body. The 
germ of plague has two ways of entering the body. 

42 
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Sometimes it is breathed in, and sometimes it 
gets into the body through wounds in the skin 
that are made by the bites of fleas. The second 
way is the more common way. 

Plague carried by rats and fleas. Rats suffer 
from plague, and fleas bite the rats. When a rat 
has plague, there may be as many as a mil- 




FiG. 35. The life hiatorj of the plagnc flea. A is the larva, B the papa, 
sad C (he full-grown flea. 

Hon germs in one drop of its blood. A flea that 
bites a rat takes in germs with the blood that it 
sucks. Then if the flea bites a person, some of 
the germs get into the wound. The germs grow 
in number, and soon the person has the disease. 

Fighting plague by preventing the spread of germs. 
Persons who have plague must not be allowed 
to spread the germs. To prevent this, health 
ofKcers go on board every ship that comes from a 
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foreign country. If any person on the ship is 
sick with plague, he is taken to a hospital at 
once. When people on land get the disease, they 
are kept away from other people until they are 
well. Everything that comes from their bodies 
is burned. 

Fighting plague by destroying rats. When a rat 
dies of plague in a house, or near a house, the 
fleas on the rat will leave it. They will go to the 
people in the house, and will bite them. When 
there was plague in Manila, the health officers 
hired men to catch and kill the rats, so that they 
would not spread the plague. They always watch 
all ships, for there are many rats on ships, and 
it is hard to keep the rats from getting ashore. 
Whenever the health officers have found on a 
ship a person sick with plague, they have fumi- 
gated the ship.^ Every week ships come from 
ports where many people are dying of plague, 
but the health officers have been so careful that 
they have been able to control this disease. The 
health officers in Cebu and Iloilo also carefully 
watch all ships for rats and for cases of plague. 

The lesson taught by the fight against plague in 
Manila. We can learn something from what has 
happened since the health officers began to fight 

^ To fumigate means to fill a place with smoke or vapor that will 
kill rats, insects, or germs. 
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the plague in Manila. We see that an infectious 
disease can be prevented. We see that this can 
be done by preventing the spread of the germs. 
We see also that when we are trying to keep 
down an infectious disease, we must be careful all 
the time. It is not wise to wait for an epidemic 
before we begin to be careful. If the health 
officers in Manila should begin to be careless in 
examining ships and fighting rats, plague would 
soon spread to all parts of Manila. From Manila 
it would spread to the provinces, and soon thou- 
sands of people all through the Philippine Islands 
would be dying of plague, as they are dying in 
India and China. 

QUESTIONS 

What name was formerly given to plague? Where is plague 
most severe now? How long is it since there has been 
an epidemic of plague in the Philippine Islands ? 

How does the germ of plague get into the body ? What ani- 
mal suffers from plague ? Explain how the germ of plague 
gets to man. In what two ways do health officers fight 
plague ? 

What can we learn from the war against plague in the Philip- 
pine Islands ? Why must we guard against epidemic dis- 
eases all the time ? What would happen in the Philippines 
if health officers should become careless about examining 
ships ? 



CHAPTER VIII 

THE AIR PASSAGES AND TBE LUNGS 

In Chapter II of this book, you learned that 
sometimes disease germs are breathed in. Be- 
fore we study the germs that usually get into 
the body in this way, we shall learn something 
about the parts of the body that are used in 
breathing. 

The air passages. When you breathe, the air 
enters your nose through the two nostrils. It 
goes down into your 
throat through the 
back nostrils. Then 
it goes down the 
trachea, which is 
sometimes called the 
win dp ip e. The 
trachea divides into 
two branches, and the 
air goes through 
these branches to the 

Fig. 36. The solidarrowsshowthepath * ' 

of the air tothe lungs; 1 he dotted arrows The lungS. The 

show the path of the food to the ..omach. j^^g^ brauches of the 
trachea divide into smaller branches. These 
branches divide into other branches, and the small 
branches keep on dividing. Look at a mango 
46 
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tree, and see how the big trunk divides into big 
branches, and how the big branches divide into 



smaller and smaller branches. That is the way 
the branches of the trachea divide. All the 
branches of the trachea are called the bronchial 
tubes. Each little bronchial tube ends in a little 
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air sac. The lungs are composed chiefly of 

these little sacs. 

What the blood gets in the air sacs. Through 

the walls of the air sacs the blood runs. When 

you breathe air into your 
lungs, the blood in the 
air sacs gets oxygen from 
the air. Oxygen is some- 
thing in the air that the 

Fig. 38. Air sacs i^e at the body mUSt haVC ; without 
ends of the small bronchial tubes OXygCn the body will die. 
in the lungs. jj^^ j^j^^j g^^^ OXygCn 

from the air in the lungs, and carries it all over 
the body. Why does a man die when he stays 
under water too long? 

What the blood gives off in the air sacs. As 
the blood goes all over the body, it takes up 
something that the body does not need. This is 
called carbon dioxid. Carbon dioxid is poison, 
and the body must get rid of it. Therefore the 
blood carries it to the lungs, and while the blood 
is going through the air sacs of the lungs, it gives 
off the carbon dioxid to the air. So when you 
breathe out, carbon dioxid comes out of your 
lungs with the air. When you breathe in, the 
oxygen from the air gets into your blood. 

Why diseases of the lungs are dangerous. When 
a part of the lungs is diseased, the air sacs in 
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that part of the lungs are stopped up. Then 
the blood that goes to that part does not get 
rid of its carbon dioxid, and it does not get 
oxygen for the body. If a large part of the lungs 
is diseased, the body will die. You will under- 
stand now that it is very important to keep the 
lungs in health, and that diseases of the lungs are 
very dangerous. 

Diseases of the air passages and lungs. The 
air passages have a warm, moist lining. This 
lining is a good place for germs to grow. If 
germs enter the mouth or the nose, they can 
go down into the trachea and the lungs. Some 
of the diseases that germs cause when they grow 
in the air passages and lungs are coldsy catarrh^ 
influenza^ pneumonia^ whooping cough^ and con- 
sumption. The worst disease of them all is 
consumption, which is very common among 
Filipinos. 

QXTESTIONS 

Draw the air passages and lungs and name the parts. Ex- 
plain how the trachea divides in the lungs. What are 
the branches of the trachea called ? How do the small 
branches end ? 

What does the blood gain in the air sacs of the lungs ? What 
does it lose ? Why does a man die when a large part of 
his lungs is diseased ? 

Name some of the diseases of the air passages and lungs. 
Which is the worst of these diseases ? 



CHAPTER IX 

TUBERCULOSIS 

Tuberculosis a great enemy of maa. Tuberculosis 
has always been one of the worst enemies of man. 
In the Philippine Islands, more people die of it 
than die of any other dis- 
ease. One sixth of all the 
deaths in the Philippines 
are caused by tuberculosis, 
^k This disease alone kills 
^^ more people than cholera 
F.0. 39. "-^e Urge circle "p- ^"'^ smallpox together. In 
resents the number of people thc United States, about 
Z^:X^:LTZ .50,000 die of il every year. 

small circle the number of per- In EuropC, also, tubcrCU- 
«ans who died of smallpox. j^j^ j^ ^^^ ^^^^ ^^^^^^ ^^ 

the infectious diseases. AH over the world, great 
numbers of men, women, and children are dying 
of this disease every day. 

The cost of tuberculosis. Tuberculosis costs 
more in money than any other disease. This is 
because most of the people who have it are be- 
tween fifteen and forty-five years old, the age 
which is the best working time of life. People 
get the disease who might be supporting them- 
selves, and working for their parents and families. 
Thev>ME5?W%i+>^*i long, long time, and some- 
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times their relatives must take care of them for 
months or even years. This one disease costs the 
people of the United States at least $1,000,000,000 
a year. 

The germ of tuberculosis. The germ of tuber- 
culosis grows very slowly. A long time before a 
person knows that he has the dis- 
ease, the germs are growing in his 
body. The tuberculosis germ is 
very hardy. After it has begun 

its growth in the body, it is not f,g. 40/Tuberca: 
easy to kill it. It can grow in losis germs, very 
almost any part of the body, but "'^'^ "^agniHed. 
it grows best in the lungs. Tuberculosis of the 
lungs is called consumption. 

Where tuberculosis germs are found. The germ 
of tuberculosis does not grow in the ground as 
the tetanus germ does. It grows only in the 
bodies of men and animals. It can live for a long 
time, however, in a damp, dark place. It is found in 
dirt and dust about places where animals are kept 
and about houses where consumptives ^ have lived. 
In a dark house tuberculosis germs can remain alive 
for several months or even for one or two years. 

How tuberculosis germs are scattered in sputum. 
There are millions of germs in the sputum of a 
consumptive. When a consumptive spits on the 

^ A consumptive is a person who has consumption. 
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street or on the floor, he sets free an army of 
germs. These germs may then get on the hands, 
the feet, or the clothing of other persons, and 
in food, in water, or from the hands they may 



Fic. 41. Streets ihould be iprinkled and eius plftuled &bont hotue«; 

foi people who breathe dust are likel]i to get tuberculosis- 
be taken into the mouths of these persons. When 
they are swallowed, they are carried by the blood 
to the tungs, where they may grow and cause the 
disease. 

Insects help to scatter the germs of tuberculosis. 
A fly that feeds on the sputum of a consumptive 
carries germs from the sputum on its feet. If it 
walks over food or dishes, or over the face and 
hands of a person, it leaves the germs where they 
may easily get into the mouth. 
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Destroying sputum. The sputum of a consump- 
tive should be destroyed. If this is not done, the 
germs will be scattered about, and other people 
will get the disease. A consumptive should spit 
on old ' pieces of cloth, or on paper, or even 
on a large leaf, and should burn this before the 
sputum dries. When the sputum dries, the 
germs cannot be kept from scattering. It is very 
bad for a consumptive to swallow the sputum, for 
if he does this, the germs may get to other parts 
of the body, and may start the disease there. 

Tuberculosis germs scattered in droplets. When 
a person coughs or sneezes, tiny drops of saliva 
fly from the mouth or 
nose, sometimes to a dis- 
tance of two or three ^^h] ^AT"^''*^'^ 
meters. These droplets ^ ^ 

float in the air, and they 
can carry germs of any fig. 42. in droplets that are 

I* r aa • coughed out into the air the 

disease of the air passages ^^^ „f j„fl„„„^^ ^^^ „d 

and lungs. It is rude for other respiratory diseases are 

anybody to cough or 

sneeze in another person's face. It is very wrong 
for a consumptive to do this, for the germs of 
consumption may be carried to other people in 
this way. Always cover your mouth with your 
handkerchief and turn away your face when you 
cough or sneeze. 
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Other ways in which tuberculosis germs are scat- 
tered. Since the germs of consumption are sure 
to get on the hands of a consumptive, they may 
be left on anything that he touches. Since the 
germs are always in his mouth, they will be found 
on anything that a consumptive puts into his 
mouth, and on the dishes that he uses. Since the 
germs are in the mucus of the nose, they will be 
found on a consumptive's handkerchiefs. The 
mucus dries on the handkerchief, and the germs 
blow about when the handkerchief is taken out of 
the pocket. The habit of blowing the nose with 
the fingers is always disgusting, but it is worse 
than disgusting when the person has any disease 
of the air passages, for it covers the hands with 
germs that will be left on whatever the person 
touches. 

Why a consumptive should not touch food that 
other persons eat. A consumptive is likely to 
have germs on his hands, and may leave them 
on anything that he touches. But the danger is 
greatest with food, for the germs that are left on 
food are certain to find their way into another 
person's body. A consumptive should never cook 
the food for other persons, and should never eat 
with his fingers from the same dish with others. 

What a consumptive must do to protect others. 
Nobody who has consumption wants to give it 
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to Other people. Certainly nobody wants to give 
it to his own family. But a consumptive will 
surely give the disease to some one else if he is 
not careful to avoid scattering germs. He must 
remember that fire, hot 
water, and sunlight are 
the best disinfectants he 
can use. 

A consumptive should 
always use pieces of cloth 
or paper for sputum and 
mucus, and he should bum 
them at once. He must 
hold something before his 
face when he coughs. He 
ought to keep his hands 
away from his face and 
mouth as much as he can, 
so that germs will not get 
on his hands. He should 
have his own dishes, and _ . .- , w j 

Fio, 43. A CDDsamptive 1 bed- 

these dishes should be ding should be aired in Uie sun- 
boiled in hot water, and "B^t every day. 

should not be washed with other dishes. He 
must wash his hands often in soap and water, 
and he must have a wash basin and a towel for 
himself. His sheets and pillow cases must be 
put into boiling water when they are washed, 
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and his sleeping mat and pillow must often be 
put out in the sun. The strong sunlight will 
kill the germs that may be on these things. A 
consumptive should not drink from the cup that 
other people use. He ought never to touch the 
food or dishes of others, and he should not 
touch other persons' hands, or things that others 
must handle. The wastes from the body of a 
consumptive should be destroyed, for the germs 
are found in these as well as in the sputum. 

A separate house best for a consumptiye. It is 
much safer for his family to have a consumptive 
live in a little house by himself. At least he 
ought to sleep in a room by himself. A consump- 
tive cannot live and sleep in the same room with 
other persons without great danger to them. A 
consumptive's room should be open to the sun- 
light as much as possible, for light and drying 
are the great enemies of the tuberculosis germ. 

QUESTIONS 

What proportion of the Filipinos die of tuberculosis ? How 
many people die of it each year in the United States ? Why 
is tuberculosis a very expensive disease ? What does it cost 
the people of the United States each year ? 

Does the germ of tuberculosis grow rapidly or slowly ? Is it 
easy to kill or hard to kill ? In what parts of the body can 
it grow ? What is tuberculosis of the lungs called ? 

Where is the tuberculosis germ most often found outside the 
human body ? How long can it live in a house ? 
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Why should the sputum of a consumptive be destroyed ? Tell 
of two ways by which the germs in sputum may be scattered 
about. When tuberculosis germs are swallowed, how do 
they get to the lungs ? How can sputum be destroyed ? 

How far may droplets of saliva be thrown in coughing or sneez- 
ing ? What should a person do when he coughs or sneezes ? 
Tell some other ways in which a consumptive may scatter 
germs. Why should a consumptive have nothing to do with 
preparing food ? 

What can a consumptive do to guard others from the disease ? 
Why should a consumptive live in a house by himself? Why 
should a great deal of light be let into the room of a con- 
sumptive? 

SUGGESTIONS TO THE TEACHER 

A glance at the diagram on page 417 will show that diseases of the 
air passages and lungs, especially tuberculosis, are the most im- 
portant of all the diseases in the Philippines. Practically all dis- 
eases of these parts are caused by germs. It has long been known 
that diphtheria and influenza are very infectious, and recently it 
has been found that almost all cases of tuberculosis and pneu- 
monia are contracted by living with those who are suffering from 
these ailments. A consumptive should not live and eat with his 
£imily, and persons who do not need to be about a pneumonia 
patient should keep away from him. 

In combating bronchitis and tuberculosis, the two most important 
respiratory diseases, the importance of nourishing diet and proper 
care of the body must always be kept in mind. Any one who 
has a cough should have special care until he has recovered 
from it. 
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THE TREATMENT OF CONSUMPTION 

For thousands of years doctors have tried to 
find a medicine to cure consumption. But no 
medicine that will cure this disease has ever been 
found. No medicine has been discovered that 
will kill the germs of consumption as quinine 
kills the germs of malaria. But the doctors have 
discovered that consumption can be cured if the 
cure is begun when the disease is starting. Many 
consumptives in America and in Europe have 
been cured, and now the disease is not called 
incurable. 

What cures consumption. The blood tries to 
kill consumption germs when they get into the 
body, just as it tries to kill other germs that get 
in. If the blood succeeds, the person gets well. 
If the blood fails, the person dies. Only the body 
itself can cure consumption. Only the blood can 
kill the germs in the body. 

Wliat helps the body to kill the germs of consump- 
tion. The tuberculosis germ is very hardy, and 
the blood must be strong and rich to kill it. 
When the body is healthy, the blood is rich. 
Therefore a healthy body can kill the germs of 
tuberculosis and can cure itself of consumption 
when an unhealthy body cannot do so. Anything 
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that makes the body stronger helps it to fight the 
germs of tuberculosis. 

The symptoms of consumption. The most com- 
mon symptoms * of consumption are loss of appe- 
tite, loss of weight, coughing (especially coughing 
after going to bed and early in the morning), 
weakness and tiredness, night sweats, and spitting 
of blood. A person who has these symptoms 
should give himself good care. If he can go to a 
good doctor, he should go at once, for the doctor 
can tell him whether or not he has consumption. 

Why treatment for consumption must begin early 
in the disease. When a person has had consump- 
tion for a long time, a large part of his lungs has 
been destroyed. . Then his disease cannot be 
ctired. But if he can give himself the right care 
soon after the disease begins, he may be cured. 

What is most important in treating consumption. 
The doctors have learned that some things are 
very important in the cure of consumption. 
These are the things that will strengthen the 
body in its fight against the germs. 

Rest. A consumptive must rest because exer- 
cise makes his fever rise. If he has much fever, 
he should not even walk about the room or try to 
talk. He should be quiet all day long. If a 
consumptive has no fever, he can take some 

^ Symptoms are the signs that tell us what disease the body has. 
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exercise, but he must not exercise so much that 
his fever will rise. A consumptive who tries to 
do hard work is making his disease worse. 

Good food. A consumptive needs a great 
deal of good food to give him strength to fight 



Fig. 44. A consumptive aeedg lesi, fiesh air, and good food. 

his disease. Milk and eggs are the best of all 
foods. A consumptive needs also some meat and 
other good foods. He should eat early in the 
morning, and he ought to have a lunch between 
meals and one before he goes to sleep, if he can 
eat at these times. His food must be well cooked, 
so that he will like to eat it and will not become 
tired of it. 

Fresh air. Nothing builds up the body and 
helps it to kill germs so much as plenty of fresh 
air. It is very important for a consumptive to 
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rest and sleep in the open air. The American 
and European doctors who have cured consump- , 
tion tell their patients to live outdoors. The pa- 
tients stay outdoors even when the weather is very 
cold. Sometimes a 
veranda is built where 
the patient can live 
and yet be sheltered 
from the sun and rain. 
There are few places 
in the Philippine Is- 
lands where a bamboo 
veranda with a nipa 
roof, or a small house 
with wi ndows on all 
sides, cannot be built 

. -, - Fig. 45. A simple veranda that can be 

for very httle money. »dde(Ho»ny houBeforaconsumpHve 

A consumptive needs '° ''"p ""• 
such a place to live and sleep in. No person can 
be cured of consumption if he is shut away from 
the fresh air. Whether he sleep outdoors or not, 
he should never cover his face while sleeping. 

A consumptive must sleep under a mosquito 
net to get restful sleep and to keep malaria germs 
from getting into his blood. It is very hard for 
the body to fight two diseases at the same time. 

Other things important for consumptives. Damp 
houses and houses on wet soil are places where 
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tuberculosis germs can live for a long time. 
. Therefore a consumptive should live in a dry 
house built on dry soil. The nights are some- 
times chilly, and a consumptive needs a woolen 
blanket for cool nights. It is bad for anybody to 
sleep in the clothes that he has worn all day, but 
it is especially bad for a consumptive, for his 
clothes may be damp with perspiration. 

A consumptive must remember this : anything 
that helps his body to be stronger, helps it to 
fight the germs. A good doctor can give him 
some medicines that will help him to build up his 
body. But no doctor can give him medicine that 
will kill the germs. A consumptive ought not to 
spend money for medicines that promise to cure 
consumption, for they will not help him. He had 
better spend his money for good food and other 
things that a consumptive needs. 

QUESTIONS 

Has any medicine been discovered that will kill the germs of 
consumption ? Has consumption ever been cured ? What 
is it that kills the germs of consumption in persons who are 
cured ? How does keeping the body healthy protect us 
from the germs of tuberculosis ? 

What are the symptoms of consumption ? What should a 
person do who has these symptoms ? Why is it important 
to begin the treatment of consumption early in the disease ? 
Name the four most important points in the treatment of 
the disease. Mention some other important points. 



CHAPTER XI 

OTHER DISEASES OF THE AIS PASSAGES ARD LWOS 

There are several diseases of the air passages 
and lungs that are more common in cold countries 
than in warm countries. Some of these diseases, 
however, are found in 
the Philippine Islands, 
and in this chapter 
we shall study them. 

Colds and catarrh. 
Some kinds of germs 
can grow in the lining 
of the nose and throat. 
When these germs 
grow and cause in- 
flammation, we say 
that a person has a 
cold. When they keep 
on growing, and the 
person has a cold all 
the time, we say that 

he has catarrh. The ^°- 46- The ait passages of the head 
, ,., and ChroaL 

germs are spread like , 

the germs of consumption, in sputum and mucus. 
Colds and catarrh should be avoided, for they 
weaken the body so that it cannot fight against 
other germs that may get into it. 
63 
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Pneumonia, influenza, and diplitheria. In cold 
countries pneumonia, influenza, and diphtheria 
cause many deaths. In the Philippines they are 
not so " important, 
but there are 
many cases, and it 
is well to try to 
avoid the germs. 
The germs are 
spread like the 
germs of consump- 

FiG. 47. Oneway in which the germs of tion, colds, and 

cold, may be spread. catarrh. They ar« 

more dangerous than the germs that cause colds. 
How to avoid ' the germs of diseases of the air 
passages and lungs. When a person has any 
disease of the nose, throat, or lungs, the germs are 
always in the mucus and the sputum. All these 
germs are scattered in the same ways by which the 
germs of consumption are scattered. A person 
who has one of these diseases should be careful 
not to give the disease to others. If you wish to 
avoid the germs of these diseases, you must follow 
three rules. The first rule is: Keep your hands 
clean. Remember that you cannot do this by 
dipping them in water once a day. You must 
wash them well with soap at least twice a day, 
and you ought to wash them whenever you have 
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been playing and working in the dust and dirt, 
and always before you eat. 

Another rule to follow is this : Never put into 
your mouth anything that has been in another 
persons mouth. A pencil 
that has been in the mouth 
of a person who has a cold 
is covered with germs; if 
you put it into your mouth, 
you will get germs that may 
cause you to have a cold. 
You can get germs from the 

drinking cup of a person ^^°- 48. if germs were as 

- - - - large as small insects, a pencil 

who has a cold. would look like this after it 

This is the third rule to ^*^ *^«^° ^" ^^^ "^^^^^ of a 

^ .. j^ /- / / person who has some disease 

follow: Do not eat food that of the air passages. 

other people have handled. 

This means that you must not eat from a dish 

into which other people put their fingers. 

You can do much to avoid these and other dis- 
eases, by keeping your body strong and healthy. 




QUESTIONS 

Name four diseases of the air passages and lungs, besides con- 
sumption. In what parts of the world are these diseases 
most severe ? In what part of the body do the germs of 
colds grow ? How does catarrh differ from a cold ? 

How do the germs of these diseases leave the body ? Give 
three rules to follow in trying to avoid these diseases. 



CHAPTER XII 

LBPROST 

Leprosy is one of the most dreadful diseases 
known to man. It is more common in warm 
countries than in cold countries, and there has 
been a great deal of it in the Philippine Islands. 

How the germ of leprosy gets into the body. We 
know that leprosy is an infectious disease, but 
we are not sure how the germ gets into the 
body. It may get in through wounds, or it 
may be breathed in. The germ looks like the 
tuberculosis germ, and some doctors who have 
studied the disease think that the leprosy germ 
and the tuberculosis germ are spread in the same 
ways. Other people think that the germ of 
leprosy, like the germ of malaria, is left in the 
body by a mosquito. 

How the germ of leprosy grows. The germ of 
leprosy grows very slowly. It may be growing 
in the body for two or three years, or even longer, 
before the person knows that he has the disease. 
It makes a very small amount of poison, so the 
body is poisoned little by little, and a person who 
has leprosy may live for many years. 

A possible cure for leprosy. Doctors have stud- 
ied leprosy for many years, but until recently 
no cure for the disease has been known. Now a 
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medicine has been found that helps lepers, and a 
number of them have apparently been cured. It 
is hoped that this new remedy will be useful in 
fighting this dreadful disease. 

The importance of preventing leprosy. Our 
first great rule in sanitation is to destroy the 
germs that come from the bodies of the sick. It 
is hard to follow this rule with lepers, for the 
germs are on the skin, in the sores on the body, 
and in the mucus from the nose. It would be al- 
most impossible to live in the house with a leper 
and not get germs on one's hands. 

Our second great rule in sanitation is to keep 
disease germs from getting into our bodies. It is 
hard to do this, too, with leprosy, for we do not 
know how the germs get into the body, and so we 
do not know how to guard against them. 

There is only one way to prevent the spread of 
leprosy, and that way is to segregate ^ the lepers. 
If lepers live in the same houses with other people, 
the disease will never die out. If all lepers live 
away from other people, the disease cannot spread. 

The Culion leper colony. There were almost 
4000 lepers in the Philippine Islands in 1905. 
Every year there were about 700 new cases of 
leprosy. There was no way of taking care of 

^ To segregate people means to make them live apart from other 
people. 
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most of them. Some of them worked a little; 
some were supported by their relatives ; some 
went about begging ; and a few were cared for in 



Fig. 49. Part of the Culion leper colony, «bowing lome of the hoitses in 
which the lepers live. 

leper hospitals in Manila and Cebu. There was 
no way of stopping the spread of the disease. So 
in 1905 the government of the Philippine Islands 
bought Culion Island, with the town of Culion, 
for a leper colony. All the people of Culion sold 
their houses to the government and moved away 
to other islands. A hospital was built on Culion, 
the houses were repaired, and new houses were 
built. Then a government ship went about from 
place to place, collecting the lepers. They were 
taken to Culion, where they now live in their own 
town. There are doctors and nurses to take care 
of them, and they are much more comfortable 
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than they were before. In the provinces from 
which the lepers were collected in 1906, there 
had been about 300 new cases a year. The year 
after the lepers were collected there were only 50 
new cases. It will take some years to isolate all 
the lepers in the islands, for some 
persons who now seem to be well may 
have the leprosy germ in their bodies, 
and the disease will not show itself 
for some time. But there will be 
fewer cases each year, and by and by, 
we hope, there will be no lepers in 
the Philippine Islands. 

The duty of persons who have lep- 
rosy. A person who has leprosy 
should not try to hide it. He should 
tell the health officers about it, and 
should consent to go to Culion. It 
is very hard for a person to leave his 
family and his friends and go away 
from home, when he knows that he 
may never return.^ But he must re- 
member that he is more dangerous 
to his family and friends than a murderer would 



so 



■ 



Fig. 50. The 
long line repre- 
sents the number 
of new cases in 
some provinces 
before the col- 
lection of the 
lepers; the short 
line represents 
the number of 
new cases the 
next year. 



* The relatives of lepers may visit them at Culion, but they can- 
not live Uiere. All visitors must leave the island at night. The 
families of some lepers have moved to an island near Culion, so that 
they can visit the colony often. 
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be. He would not like to have anybody, even a 
stranger, get leprosy from him, and the only way 
he can keep his disease from attacking other 
people is by going away from other people. If 
he goes to Culion, he will have good care as long 
as he lives, and will be happier than he would 
be at home, for at home he would be a burden 
and a danger to all about him. 

QUESTIONS 

How does the germ of leprosy get into the body ? Can lep- 
rosy be cured ? From what parts of a leper's body are the 
germs spread ? How can the spread of leprosy be stopped ? 

How many lepers were there in the Philippine Islands in 1905 ? 
How many new cases had there been each year ? How 
many new cases were there in 1906 in the provinces from 
which the lepers had been collected ? How many persons 
in these provinces had been saved from leprosy ? Where is 
the leper colony ? How do the lepers live in this colony ? 

What should a person do when he finds that he has leprosy ? 
Why is it his duty to do this ? Explain why it is for the 
good of the Filipino people to have all the lepers live in one 
place. 



CHAPTER xrir 

DISEASES OF THE ALIMBHTTAST CANAL 

We have learned something about the disease 
germs that enter the body through the skin, and 
about those that attack the air passages and lungs. 
Now we shall learn 
something about dis- y f 

ease germs that grow 
in the alimentary 
canal. These germs 
enter the body 
through the mouth, 
usually in food or 
water. Before we 
study them, we must 
know something i„Z'tin/~ 
about the parts ol the targfj 
body mto which the 
food is taken. ,- ^,. .. 

bia. 51. The alimentary canal. 

The alimentary 
canal. Figure 5 1 shows you the alimentary canal. 
You can see that it is like a long path through the 
body. It begins at the mouth, goes through the 
stomach and the small intestine, and goes to the 
end of the large intestine. When the food is eaten, 
it is taken into the stomach. From the stomach 
it goes into the intestine, and passes slowly along 
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the intestine while the blood takes up the good 
parts of the food. The blood carries the good 
parts of the food all over the body to feed the 
different parts of the body. The large intestine 
sends out of the body the parts of the food that 
the blood cannot use. 

It is always warm, dark, and moist inside the 
intestine, and food for germs is always there. Do 
you understand now why the intestine is a place 
where a few germs soon grow to millions ? 

Intestinal diseases. The diseases caused by 
germs that grow in the intestines are called intes- 
tinal diseases. Some of the important intestinal 
diseases are cholera, dysentery, typhoid fever, and 
diarrhea. These diseases are much to be feared 
in hot countries, where germs can multiply very 
rapidly in water and in food. All intestinal 
diseases can be prevented^ for we cannot get the 
diseases unless we take the germs into our mouths. 

QUESTIOVS 

Draw the alimentary canal and write the names of the different 
parts. What does the blood take up as the food passes 
along the intestine ? Where does the blood carry it ? 

Why do germs multiply in the intestine ? Name the impor- 
tant intestinal diseases. How do the germs of intestinal 
diseases get into the body ? How can these diseases be 
prevented ? 



CHAPTER XIV 

CHOLERA 

The germs of all the intestinal diseases are 
spread in about the" same ways. When a person 
has one of these diseases, the germs are always in 
the wastes from his body. From the wastes they 
find their way to food or water, and are swallowed 
by some one else. They may get on the hands 
and in this way may be carried to the mouth. 
Then the germs grow in the intestine of the per- 
son who swallowed them, and are in the wastes 
from that person's body. These germs may give 
other persons the disease. This is how an epi- 
demic of any intestinal disease is spread — by 
germs in the wastes from one person!s body get- 
ting into the intestines of other persons. 

Why cholera is a dangerous disease. Cholera is 
the most severe of the intestinal diseases. Al- 
most three fourths of the people who have the 
disease die of it. It is a disease that works 
quickly. The germ makes a very strong poison, 
and in forty-eight hours after the germ enters the 
body, the disease shows itself. In cholera, the 
patient either gets well or dies in a very short 
time. Compare cholera with leprosy, in which 
the germ sometimes takes two years to make 
poison enough for the disease to appear, and 
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where the patient may live for years. Cholera 
spreads very rapidly. This shows that the germ 
is strong, for a large number of those who get 
the germs into their bodies have the disease. 

The germ of cholera. The germ of cholera can 
live for a long time in damp soil and in water. 
It can swim about in water. It cannot grow in 
the bodies of animals. On food that is kept in a 
moist place it can live for several days. In some 
kinds of food, such as cooked rice, it can grow 
and divide into young germs. Sunlight and dry- 
ing quickly kill it. 

How the cholera germ enters the body. Cholera 
germs get into the body only through the mouth. 
They are swallowed with food and water. 

How cholera germs get into the body in food. 
Since the germs are found in the wastes from the 
body of a cholera patient, they are sure to be on 
the hands of anybody who takes care of a cholera 
patient. They may be on the sheets or the 
clothes of the patient. They are sure to be on his 
hands, and they may get from his hands to any- 
thing that he has touched. Remember how fast 
germs increase in number, and you will under- 
stand that there must be billions and billions of 
germs in the body of a person who has cholera. 

Germs may be carried to food on the hands of 
persons who have been around the patient. Flies 
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and cockroaches may carry them to food. If the 
wastes from the patient's body are left uncovered 
in any place that flies and cockroaches can reach, 
the germs are sure to get on the feet of these 



insects. Then the flies and cockroaches swarm 
into the kitchen and walk over food. Germs are 
left on the food and are swallowed with it. 

The danger of unclean hands. A person who 
does not keep his hands clean is a great danger 
to everybody else. This is especially true in the 
Philippine Islands, because in many Filipino 
families everybody eats from the same dish. All 
the food is put into one big dish, and everybody 
puts his hands into this dish. If one person in 
the family has cholera germs on his hands, the 
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whole family is in danger of getting them from 
the food that he has touched. Usually the food 
left over is put away for an- . 
other meal. If a few germs 
from somebody's hands are 
left in this food, they will 
divide into thousands of 
germs before the next meal. 
The danger of handling 
foods in the market People 
whose hands are not clean 
are a danger in the mar- 
kets, for often they handle 
the fruits and vegetables, 
and even the meats, that 
are for sale. A hundred 

Fig, S3, Food sold in the ,. ii ■ i_ j 

market may be infected by a perSOHS may put their hands 

person coming from a houie JntO a pail of buyO leaVCS, 

where there is cholera. . ■ i .t i ir 

to pick over the leaves, it 
any of these persons have cholera germs on their 
hands, the germs may get into the water and on 
the leaves. Then the people who buy the leaves 
will swallow the germs. 

How cholera genns get into water. People used 
to think that cholera germs flew through the air 
and fell into water from the air. Now we know 
that this is not true. We know that the germs 
must be carried to the water from the body of 



a cholera patient. Water may be infected ^ in 
several ways. 

River water becomes infected when people who 
have cholera germs about them bathe in the river. 
The river is infected when clothes are washed in 
it, if there are cholera 
germs on the clothes. 
Sometimes the wastes 
from the bodies of cholera 
patients are thrown into 
the river, or the wastes 
are thrown into a ditch 
that drains into the river. 
Then the river water is 
sure to be very much 
infected. 

A well may be infected 
from the hands of the 
persons who take water 

, .. ... , ., Fig. 54- The river water may 

from It. Water thrown become infected wilh cbokr» 
out on the ground near gema from Ihe clolhea n^bed in 

the well may soak into 

the ground and run into the well. Water used 
in washing the clothes of cholera patients may 
run into the well. 

The greatest danger comes from outhouses and 

. ' To infect anything is to put disease germs into it. Infected 
water or iofected food is water or food that has disease germs in it. 
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closets that are not kept clean, and from the 

filthy custom of throwing waste matter out on the 

open ground and leaving it there uncovered. 

When it rains, germs from this matter are sure 

to be carried into rivers and wells. 
Germ carriers. For several years cholera broke 

out among the prisoners in Bilibid prison in 
Manila. The prison offi- 
cers could not understand 
how the cholera got into 
the prison, for no sick 
prisoner had entered, and 
all the prisoners had pure 
food and pure water. At 
last the doctors examined 
the 263 men who cooked 
the food for all the pris- 
oners. None of them 
were sick, but cholera 
germs were growing in 

^ . , V u ... the bodies of 17 of them. 

Flu. 55. A cook who has chol- . ' 

era germs on her bands may The Other priSOncrS Were 

infect the food. getting the germs from 

the food that these 1 7 men cooked. The officers 
appointed other men to do the cooking, and or- 
dered all the cooks to wash their hands carefully 
before they touched the food. Then there was 
no more cholera in the prison. 
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In cholera times, a few persons carry cholera 
germs in their bodies who are not very sick, or 
are not even a little sick. These persons do not 
know that they have the 
germs in their bodies. But 
the germs can be spread from 
them and can cause cholera 
in others. Healthy persons 
who are carrying germs in 
their bodies are called " germ 
carriers." Probably there are 
many germ carriers now in 
the Philippine Islands, and 
for some years people must 
take great care to keep chol- 
era from breaking out again. 
You can understand that it j^^_ ^g D.ink,t,g wat« 
may be unsafe to throw the t»'«n f't^ » "*«■ " "ever 

, , ii L J f »»fc until it bu been boiled, 

wastes from the body of even 
a healthy person into a river, or to leave them 
on the ground. In a later chapter we shall study 
the different ways of taking care of body wastes 
so that they will not be a danger to every one. 

The need of constant care to avoid cholera germs. 
When there is an epidemic of cholera, it must be 
stamped out. In the next chapter, we shall learn 
something about what to do in time of epidemic. 
You must understand, however, that there is 
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always danger of cholera in the Philippines. 
There is cholera almost all the time in China, 
India, or Japan. Ships from these countries often 
come to Philippine ports. Sick people from the 
ships are always taken to the hospital, so the dis- 
ease does not spread from them. But germ car- 
riers may come into the country, and fruit and 
vegetables that have germs on them may be 
brought in. An epidemic can begin with one 
case of cholera, or can start from a few vegetables. 
We need not always take all the care that we 
must take in time of epidemic, but there are some 
things that we should always do. We shall save 
ourselves from other intestinal diseases, as well as 
from cholera, if we follow these rules : 

I . Drink only pure water. This means that 
we must either get drinking water that we know 
is pure, or boil all the water that we drink. 
There are very few places in the Philippine Islands 
where we can get drinking water that we know is 
pure. In Chapter XXIV we shall learn more 
about how to get a pure water supply. In most 
towns in these islands, there is at present only 
one way to be sure that you are not drinking 
infected water, and that is to drink only boiled 
water. Cholera germs, as well as the germs of 
other intestinal diseases, are killed by heat. When 
you boil water, you kill the germs. Do not think 



that you must drink the water while it is hot. Let 

the water cool, but do not leave the jars uncovered, 

and do not put the water into jars or bottles that 

have been rinsed in 

unboiled water. Do 

not let anybody put his 

hands into the water 

when he dips it out. 

Use a long-handled 

dipper for taking out 

the water. 

2. Keep food cov- 
ered. Do not leave 

food of any kind where nc. j^. a wvered water jar, with 
insects or dust can get » dipper for pouring Ihe water into 

into it. Do not eat "" """"« 8'"- 
food that has been handled by others. 

3. Always wash your hands before eating. 
Keep your hands clean. Then germs will not 
get on your food from your hands, and you will 
not put germs on the food that other people eat. 
Remember that you must protect other people as 
well as yourself. Germs that do not make you 
sick may give disease to another person whose 
body is not able to kill the germs. 

4. Keep your house clean. This means more 
than polishing the floors or dusting the furniture. 
It means keeping clean the ground under the 
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house. It means keeping the kitchen clean as 
well as the sala. It means keeping outhouses and 
closets clean. It means keeping the house clear 
of rats and insects. It means taking care of all 
waste matter so that it will not help disease germs 
to live and spread. 

QUESTIONS 

How do the germs of intestinal diseases get into our bodies? 
How long after cholera germs get into the body does the 
disease appear ? Is the disease quick or slow ? Is the 
germ strong or weak ? Where can the cholera germ live ? 
Where can it grow ? What kills it ? 

How do cholera germs get into the body ? Explain how chol- 
era germs may get into food. Why should the hands be 
kept especially clean in cholera times ? Why should people 
not be allowed to handle food in the markets ? In what 
ways may cholera germs get into water ? 

What is a germ carrier ?• Why will it be difficult to keep chol- 
era from breaking out in the Philippine Islands for some 
years to come ? 

In what countries is cholera almost always present ? How can 
the disease be brought from these countries to the Philip- 
pines ? Give four rules for preventing cholera. What kind 
of water is safe to drink? What is meant by keeping a 
house clean? 

SU6GBSTI0NS TO THE TEACHER 

Boiled water tastes fiat, and therefore many persons dislike drinking 
it. The cause of this taste is that the air is driven out of the 
water by the boiling. The change in the water can be avoided 
by heating the water until it just begins to boil and then taking 
it from the fire. This will kill any dangerous germs, and it does 
not change the taste of the water. 



CHAPTER XV 

WHAT TO DO m CHOLERA SPIDSHIC8 

The two things to be done in an epidemic of chol- 
era. Cholera spreads from one person to another 
more quickly than any other disease. Therefore 
an epidemic of cholera is especially dangerous, 
and every one ought to do his best to help stamp 
out the disease. In a cholera epidemic, there are 
always two things to do: first, to take proper care 
of persons who get the disease ; second, to pre- 
vent the disease from spreading. 

Taking proper care of cholera patients. You 
have already learned that cholera is a severe 
disease and one that runs its course quickly. A 
cholera patient needs constant care, and he needs 
a good doctor. If there is a hospital near enough, 
the patient should be taken to it. In a hospital 
there are doctors and nurses who know how to 
treat cholera. They have the medicines that are 
needed, and they can give the patient constant 
care. In Mailila, during the epidemic of 1905, 
many cholera patients were taken to the hospital. 
Of those patients, one fourth recovered. Some 
patients did not want to go to the hospital, and 
were allowed to stay in their own homes. All of 
them died. People in Manila used to be afraid 
of hospitals, but now they know better ; they have 
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learned that the best thing a cholera patient can 
do IS to go at once to the hospital. The sooner 
he goes, the more likely he is to recover. 

In most provincial towns and barrios there is 
no hospital. When cholera breaks out, the munic- 
ipal government must take a house for a hospital. 
The district health officer must get the medicines 
and disinfectants that will be needed. Then 
cholera patients should be taken to this hospital. 
There are very few doctors or nurses in most 
Philippine towns, and if there are many cases of 
cholera, all the patients cannot be taken care of 
unless they are in a hospital. 

Preventing the spread of cholera. The rules that 
you learned in the last chapter must be followed 
by everybody. Remember that food and drink- 
ing water must be guarded against infection. Re- 
member also that it is the duty of every citizen to 
report a case of cholera in his house. If every 
case of cholera is reported to the health officer, 
the germs can be kept from spreading. But if 
a case is not reported, the germs will be scattered 
through the whole neighborhood, and many people 
will suffer. 

What to do in a house where there is a case of 
cholera. All wastes from the body of the patient 
must be disinfected. Carbolic acid or lime may 
be used for disinfecting wastes. All matter that 
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is vomited, as well as matter from the intestines, 
must be disinfected. If you cannot get either 
carbolic acid or lime, bury waste matter at once, 
and be sure to cover it well with earth. Be very 
careful not to bury it near wells or springs, for 
germs from it may get into a well or spring and 
infect the water. 

Carbolic acid or lime must be put into the closet 
every day. Some person in the house may get 
germs from the sick person, and the germs will 
be in the wastes from his body, although he may 
not be sick with the disease. 

Everything that is used for the patient, whether 
dishes or clothes, must be boiled to kill the germs. 
Mats and things that are not of much value should 
be burned. Everything in and about the house 
should be put in the sunlight and should be dried 
as much as possible, for light and drying will 
kill cholera germs. Every one in the house 
should disinfect his hands often. All drinking 
water must be boiled, and all food must be care- 
fully covered. Only cooked food should be eaten. 
If the people in the house take great care to 
avoid swallowing the germs of cholera, they will 
escape the disease. 

As soon as there is no more sickness in the 
house, the house should be carefully disinfected. 
The floors and all the woodwork or bamboo that 
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can be reached must be scoured wrth washing 
soda. Then the health officers will spray a disin- 
fecting solution on the floors and walls, using a 
small spray pump.' 

Keeping out visitors. When there is a case of 
cholera in a house, nobody except a doctor or a 



Fig, jS. Visitors nwy spread germs from the sick-ronm through the whole 
neigh bocfaood. 

nurse should be allowed to enter the house. Do 
not let anybody go into the patient's room except 
the persons who are taking care of him. Friends 
and neighbors can do no good by seeing him, and 
they may get the disease or carry the germs home 
to their own families, Nothing should be carried 

'The disinfecting solutioDS ordinarily u.^ed in spray pumps are 
carbolic acid s per cent, or Jeyes Fluid a per cent. 



IVHAT TO DO IN CHOLERA EPIDEMICS S7 

out of the house, for in this way the germs may 
be spread to other houses. When cholera patients 
are taken to a hospital, there is not this danger of 
germs spreading through the neighborhood. 

Isolating cholera suspects and contacts. Wher- 
ever it can be done, all cholera suspects and chol- 
era contacts must be isolated.^ Since the disease 
takes forty-eight hours to develop, such persons 
will seem to be well for two or three days after 
they have been infected. Cholera contacts must 
be isolated for at least two days. 

Why doctors and nurses do not take cholera. 
Should you not think that the doctors and nurses 
who take care of cholera patients would get the 
disease ? There have been cholera epidemics in 
the Philippine Islands, as in 1902, 1905, and 1908, 
when many doctors and nurses worked hard, 
doing the disagreeable and dangerous things 
that must be done for cholera patients. But 
none of these doctors or nurses died of cholera. 

During the epidemic of 1908, some young men 
and women offered to help in the hospital in 
Manila. These volunteers were eighteen stu- 
dents from the Philippine Medical School, twelve 

^ A cholera suspect is a person who has a disease that looks like 
cholera. Sometimes the doctors cannot tell for a day or two whether 
the sickness is cholera or some other intestinal disease. A chol- 
era contact is a person who has lived in the same house with a chol- 
era patient or has been in a place where he might get cholera germs. 
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students from the Medical School of the University 
of Santo TomSs, and six students from the train- 
ing course for nurses in the Philippine Normal 
School. They all worked in the cholera hospital, 
and helped to care for the worst cases of cholera. 
Yet not one of these volunteer nurses took the 
disease. They did not get cholera because they 
were careful not to let the germs get into their 
bodies. They washed their hands in disinfectants 
many times a day. They always disinfected their 
hands before eating. They did not eat or drink 
anything that cholera germs could get into. They 
followed all the rules for protecting themselves. 

Two lessons to be learned from the experience of 
the doctors and nurses. We can learn two lessons 
from the experience of the doctors and the nurses. 
We learn, first, that if we follow the rules given 
us by the health officers, we can escape cholera. 
We learn also that nobody need be afraid to take 
care of cholera patients, if he will guard him- 
self properly against the germs. In some places, 
people have been so afraid of the disease that no- 
body dared to nurse the cholera patients, and they 
were left without care. This is both foolish and 
cruel, and there is no need for it. People in 
the small towns and barrios cannot always get 
such disinfectants as carbolic acid and bichlorid 
of mercury. But everywhere people can use 
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boiling water and fire, and these two are the 
great enemies of all disease germs. Boil or 
burn everything that comes in contact with the 
patient; wash your hands carefully in very hot 
water and soap several times a day, and always 
before eating ; bury all matter from the patient's 
body. These things can be done in the poorest 
and most distant barrio in the islands. If they 
are done thoroughly, there is little danger of the 
disease spreading. 

Obeying the rules of the health ofSicers. In time 
of epidemic, everybody should obey the orders of 
the health officers, and should follow the rules 
that they give. These orders and rules are made 
for the good of everybody. They are made by 
doctors who have spent years in studying diseases, 
and who know what must be done to check an 
epidemic. A person who 'hinders the health offi- 
cers in their work is not a good citizen. If the 
health officer tells you to stay in your own house, 
do not steal out at night and go to some other 
town. You may carry the cholera to that town 
and may cause the death of many people there. 
The epidemic of 1902 began in Manila, in a small 
district of the city. The health officers told all 
the people in that district to stay in their houses 
and not go to other districts, for fear that they 
would carry the disease with them. In the night 



go PRIMER OF SANITATION FOR THE TROPICS 

some people who even then were sick with cholera 
stole out to other parts of Manila ; some went to 
towns near Manila. Wherever these people went, 
cholera broke out. In a short time there was an 
epidemic that spread to all but three provinces in 
the islands, and killed over 110,000 people. If 
the people in that district of Manila had obeyed 
orders, this great loss of life might have been 
avoided. 

The Bureau of Health cholera circular. On page 
177 you will find a copy of a circular sent out by 
the Bureau of Health. This circular tells you 
what to do in time of cholera. Read it carefully. 
What you have learned in this book will help 
you to understand the reasons for the rules given 
in the circular. 

QTJESTIONS 

Why is a cholera epidemic especially dangerous ? What are 
the two things to be done in an epidemic ? Where can 
cholera patients be best cared for ? Why ? 

Why is it the duty of a citizen to report a case of cholera ? 
What should be done with all matter from the body of a 
cholera patient ? Why should disinfectants be put into the 
closet ? What disinfectants can be used ? What should be 
done with the patient's dishes and clothes ? Why should 
sunlight be admitted to the house ? What should be done 
with the drinking water ? What kind of food should be 
eaten ? Why is it especially important during a cholera 
epidemic to wash the hands before eating ? 
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Why should visitors not be allowed in a house where there is 
cholera ? Why should cholera suspects and cholera contacts 
be isolated ? Why is it that doctors and nurses do not take 
cholera ? What two lessons can we learn from the experi- 
ence of doctors and nurses ? How can people in any town 
or barrio always kill the germs of cholera as well as of other 
diseases ? 

Explain why it is for the good of all for every one to obey the 
orders of the health officers. What happened in 1902 
because some people in Manila refused to obey the orders 
of the health officers ? Was it right for these persons to 
cause their countrymen to die ? 

SUGGESTIONS TO THE TEACHER 

All the recent studies of cholera show that healthy germ carriers are 
very important agencies in the spread of the disease. Some of 
these persons have been found to carry germs for six months. 
Germ carriers can be found only by examination for the germs 
with a microscope, and we must have health officers to make these 
examinations. 

The teacher should keep before the class the importance of towns' 
and of families' providing themselves with pure water supplies and 
with safe methods of disposing of human wastes. We never 
know when germ carriers are among us, and the only safe way is 
to arrange our conditions of living so that it will be difficult for 
the germs to reach the mouths of healthy persons. 



CHAPTER XVI 

TYPHOID FEVER, DYSENTERY, AND DIARRHEA 

There are several intestinal diseases besides 
cholera that cause a great deal of sickness in the 
Philippine Islands. Like cholera, they are infec- 
tious diseases, and the germs are swallowed in 
water or in food. 

Typhoid Fever 

Typhoid fever is a very severe disease. Many 
of the people who have this disease die of it, and 
even if they recover, it is many months before 
they are well again. Typhoid fever sometimes 
spreads very rapidly, and it is hard to stop an epi- 
demic of it. In the United States many people 
die of it, and it is much feared. Typhoid fever 
is widespread in the Philippine Islands, and 
sometimes there are many cases of it. The 
symptoms appear in from seven to twenty-one 
days after the germ gets into the body, usually 
in about two weeks. 

How typhoid germs are spread. The germ of 
typhoid fever is carried in water and in food. It 
is found in all matter from the intestines of a ty- 
phoid patient, and in the matter vomited. It may 
get on the hands of anybody who takes care of a 
patient, and may be left on anything handled by 
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such a person. Germs are carried on the feet of 
flies and cockroaches. Rivers and wells may be 
infected by germs from wastes that are not disin- 
fected or buried. Washing the clothes of a ty- 
phoid patient in a river will infect the water. 

Dysentery 

There are two kinds of dysentery. One kind, 
bactllary dysentery^ is caused by a germ that is 
much like the typhoid germ. This kind of dys- 
entery attacks persons suddenly, and the disease 
is very infectious. The germs are spread in all 
the ways that typhoid germs are scattered, and 
where bad water is used or sanitary conditions are 
bad in other ways, many persons die of this disease. 

The other kind of dysentery is caused by a 
large germ called an ameba (plural, amebce) and 
is called amebic dysentery. The amebae of dys- 
entery, like typhoid germs, may be found wherever 
people are careless about body wastes. Usually 
they get into the body from the hands of infected 
persons or from surface water.^ There are many 
carriers of the germs, and it is especially dangerous 
for persons of this kind to handle foods. 

1 Surface water is water that flows over the surfcice of the ground, 
or near the surface. Water in shallow streams and springs is surface 
water. The water in most wells drains into them from the upper 
part of the soil. Therefore the water in most wells also is surface 
water. 
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Diarrhea 

Several different germs may cause diarrhea. 
Like the dysentery germs, they are carried in 
water or in food. This disease is seldom danger- 
ous, except for little children. But it weakens 
the person who has it, and if other germs get into 
his body, the body may not be able to fight them. 

Germ carriers in intestinal diseases. Some per- 
sons who are not sick may carry in their bodies 
the germs of typhoid fever, dysentery, or diarrhea. 
These germs pass out of the body in the wastes 
from the alimentary canal, and if they get into 
another person's body, they will cause the disease 
there. For this reason matter from human bodies 
should not be left where flies and cockroaches can 
get to it ; it should not be left where germs from 
it can get into drinking water. It should be 
placed where the germs in it will die. 

How to avoid the germs of intestinal diseases. In 
preventing intestinal diseases, it is most important 
to have a pure water supply and to dispose in a 
safe way of human wastes. As long as people 
drink surface water without boiling it, these dis- 
eases will be very common. As long as they 
allow human wastes to lie on the ground under 
houses, germs will be carried to food by flies and 
cockroaches, and will be washed into rivers and 
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wells. Then many people will swallow the germs 
when they drink the water, and will die of intes- 
tinal diseases. 




infected water.... >. — -^^' 

unclean food- ». 

unwashed hands *. ^ 

flies ' 

Fig. 59. Showing in what ways the germs of intestinal diseases get 

into the mouth. 

To escape intestinal diseases we must drink 
pure water or boiled water. We must keep our 
food and dishes covered from insects. We must 
not eat food that other people have handled unless 
it is first cooked or dipped in boiling water. We 
must wash our hands before we eat. We must 
not eat out of a dish into which other people put 
their hands. Finally, we must dispose of human 
wastes in a 3afe way, so that the germs in them will 
not be scattered about under our houses and will 
not get into food and water. 

QTJESnONS 

Name four intestinal diseases. How do the germs of these 
diseases get into the body ? Where are the germs found ? 
Why is it not safe to drink surface water or river water ? 
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How may the water of a river be infected ? How may 
germs of intestinal diseases get into wells ? Why is it safer 
to cook low-growing vegetables before eating them ? 
What is a germ carrier ? What is the danger in leaving human 
wastes under the house ? What is it most important to 
do if we wish to avoid intestinal diseases ? Why must we 
keep food and dishes covered ? Why must we wash our 
hands before we eat ? Why is it dangerous to eat from a 
dish into which other people put their hands ? . 

SUGGESTIONS TO THE TEACHER 

In 1 91 4 Dr. Fernando Calderon wrote to physicians in all parts of 
the Philippine Islands, asking for information in regard to the 
diseases most common in the different provinces. The replies 
he received indicate that dysentery is found throughout the whole 
archipelago, and that it affects alike the mountain dwellers and the 
fishermen by the sea. Many cases of what is called diarrhea in 
infants are caused by the germ of bacillary dysentery. A medicine 
called emetin is very successfully used in treating amebic dysen- 
tery, and where physicians are prepared to administer it the pupils 
should be told of its value. It is important that it be used as 
early as possible in the disease. 

One very insanitary habit that is practised in some Filipino families 
is that of washing the body with the hand when the toilet is 
visited. Many persons who are not ill from intestinal diseases 
are carriers of the germs of these diseases, and it has been found 
that many cases of dysentery and cholera in the Philippines are 
caused by germs that come from the hands of healthy carriers. 
Especially should any one who prepares or handles food take the 
greatest care to keep his hands from becoming soiled with matter 
that may have germs in it, and no vessel that is used in the 
kitchen or for drinking purposes should ever be taken to the 
toilet room. A surgeon cannot free his hands from germs by even 
an hour of washing in hot water and soap, and a very important 
means of checking intestinal diseases in the Philippines is for the 
people to use toilet paper and keep their hands free from germs. 



CHAPTER XVII 

INTESTINAL DISEASES OF CHILDREN 

More than one half of the children born in the 
Philippine Islands die before they are two years 
old. Almost all these children die of intestinal 
diseases. Great care is needed to guard a little 
baby from diseases of this kind. 

Why so many children die of intestinal diseases. 
Babies cannot resist disease germs as well as older 
people can. Their little bodies cannot kill the 
germs. Because people do not understand the 
danger from disease germs, they do not protect 
the babies from germs. A baby's stomach is not 
fitted for any food but milk. Yet people often 
give a baby such solid food as banana. Solid 
foods lie in the baby's stomach and intestine and 
make a place for germs to grow. People often 
give babies polluted water; they allow flies to 
crawl over the babies and leave germs on their 
hands and faces ; and in many other ways they 
let dangerous germs get to a baby's mouth. 
Another reason why so many babies die is that 
they are not properly covered at night. They 
suffer from the cold, and this weakens them so 
that they cannot resist the germs of disease. 

Guarding a baby from germs. Never give a 
baby unboiled water to drink. This is the safest 
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rule to follow in almost every town in the Philip- 
pines. A few germs that would not trouble a 
grown person will make a baby very sick. Water 
that comes from a good water system (as in 
Manila) or from an artesian well, and clean rain 
water '■ — such water is 
safe. All other water is 
unsafe for babies until it 
has been boiled. When 
a baby's milk is mixed 
with water, only pure 
water should be used. A 
Fig. 6o. A baby should be baby's face and hands 
should be washed only in 
water that is free from germs. A baby should 
be kept away from children who are sick with 
intestinal diseases, for the intestinal disease of 
which so many children -die is infectious, and 
children can catch it from one another. It is 
very important, also, to keep a baby screened 
from flies. 

The right kind of food for babies. Until a baby 
is eight or nine months old it should have nothing 
but milk. This means that nobody tnust ever give 
it any solid food. Do not give a baby a little 
piece of banana, or a bit of fish, or a spoonful of 
rice. A baby's stomach and intestine cannot 
digest such food, so the food does the baby no 
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good. It is likely to do the baby great harm, for 
it may stay so long in the alimentary canal that 
the germs of some intestinal disease will have a 
chance to grow in it. 



Fig. 61, One reason why so many Filipino children die is that the wrong 
kind of food is given to them. 

When a baby is eight or nine months old, it 
may have a little solid food. It can eat a little 
rice, if the rice is very well cooked. The yolk of 
a hard-boiled egg is good for a baby to eat 
Broths will not hurt it. But meat and fish, raw 
fruits and vegetables, candy, cake — all these 
things are bad for children under a year and a 
half old. Especially bad for babies or small 
children is food that has been fried. Many boys 
and girls take care of their little brothers and 
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sisters most of the day. Whenever they have 
anything to eat, they give the baby a bite. This 
is bad for the baby in two ways, for usually the 
food is not the kind that a baby should have, and 
usually the older child bites off a piece for the 
baby. It is not safe for any one to put into his 
mouth what has been in another person's mouth, 
and it is very unsafe for a baby, since babies cannot 
resist germs so well as older children or grown 
persons. 

Keeping the baby warm. Often in cool weather 
and at night babies are not kept warm enough. 
It weakens them to be cold or to sleep in damp 
clothes, and makes them more likely to be sick. 
Spread over a baby enough covering to keep it 
warm and see that its clothes are dry. This will 
do much to save it from sickness. 

QUESTIONS 

How many of the children bom in the Philippines die before 
they are two years old ? Of what kind of diseases do most 
of these children die ? Why is it that so many children die 
of intestinal diseases ? 

What kind of water is safe for babies ? Why should a baby be 
kept away from other children who are sick with intestinal 
diseases ? 

How old should a baby be before it is given solid food ? How 
does solid food injure a baby ? When a baby is old enough 
to begin to eat, what foods may be given it ? What foods 
will injure it ? Why is it important to keep a baby warm ? 




CHAPTER XVIII 

SKIN DISEASES 

In the Philippine Islands some infectious dis- 
eases of the skin are very common. They are not 
dangerous diseases, but they cause 
much suffering, especially among 
children. The most common of 
these diseases is the itch. There 
are two kinds of itch. 

Itch (sama). The kind of itch ^'°:^^- ^V^;j^ 

^ ' , mite, magnined. 

that is called sama is caused by a 
very tiny animal called the itch mite. This little 
animal lives in the epidermis (Fig. 8) and crawls 
along in it like a little turtle. It lays its eggs in 
the skin, and the eggs soon hatch into little itch 
mites. The little mites crawl farther out into the 
skin and spread the disease. A person who has 
the itch may leave these little mites on clothing, 
on books, or on anything that he touches. The 
mites may then get on the skin of another person 
and bury themselves in it. 

How to cure sama. Anybody who has sarna 
should go to a good doctor and get medicine to 
rub on his skin. The medicine will kill the itch 
mites. If a person cannot go to a doctor, he may 
be able to cure himself in this way : 

Take a hot bath ; wash the diseased places in the 
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skin thoroughly with soap, and keep them wet for 
some time to soften the skin. Then to kill the itch 
mites rub sulfur ointment on the diseased places.^ 

Rub on the ointment every day 
for three days. Then put on 
clean clothes that have been 
boiled and wait a few days. If 
the disease does not go away, 
take another hot bath and again 
rub on the ointment for three 
days. Keep on doing this until 
all the itch mites are killed. 

Do not scratch the itchy 
places in the skin and then 
scratch other parts of the body, 
for the itch mites cling to the 
fingers when the diseased places 
are scratched, and you may spread the disease all 
over your body. Little babies have a tender skin, 
in which the . itch mites like to live, and babies 
suffer very much from this disease. It is not right 
to allow them to suffer for weeks and months 
when they can so easily be cured; 




Fig. 63. Itch mites cling 
to the fingers and may be 
left on anything handled 
by a person who has the 
disease. 
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* An ointment can be made by mixing together equal parts of sul- 
fur and lard, oY* equal parts of sulfur and coconut oil. 

^ The sulfur makes the skin red, and it must not be used too long 
at a time, or the disease will seem to be getting worse. The skin 
of a baby is especially delicate, and the sulfur ointment must be used 
on it with care. 
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Dhobie itch. The second kind of itch, called 
dhobie itchy is caused by a little threadlike plant 
that grows in the skin. At the ends of these 
threads are little round bodies called spores. 
These spores are like little seeds, and new plants 
can grow from them. Like the itch mites, the 
spores are spread from the hands of a person who 
has the disease, or from his clothing, or from 
things that he touches. 

How to cure dhobie itch. Dhobie itch is not 
easily cured. When a person has this disease, it 
is best for him to go to a good doctor. One doc- 
tor gives the following treatment for dhobie 
itch: 

Wear thin, white underclothes to protect the 
diseased parts of the body from being rubbed. 
Change the underclothes every day, and have 
them boiled. Cover the diseased places every 
day with a powder made of equal parts of starch, 
oxid of zinc, and boracic acid. If the parts are 
raw and very sore, cover them with thin cotton 
cloth on which has been spread carbolized zinc 
ointment. 

Ringworm. There are many other diseases of 
the skin that are caused by little plants like 
the plant that causes dhobie itch. Ringworm 
is the most common of them. Sometimes these 
diseases come on the skin of the hands or arms; 
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sometimes they are found on other parts of the 
body. Often they attack the skin of the head and 
cause patches of the hair to fall out. Children 
especially suffer from these diseases. They catch 
them from each other, and sometimes from cats 
and dogs. Any child who has one of these dis- 
eases ought to be treated by a doctor who knows 
how to cure the disease. 

Lice. Lice in the hair injure the health by 
keeping the person from getting the quret rest 
that he needs. They may be killed by oiling the 
hair thoroughly with a mixture of equal parts of 
kerosene and coconut oil. This should be put 
on in the evening and washed off with soap and 
warm water in the morning. Sulfur ointment 
(see page 102 for directions for making it) also is 
good to kill lice in the hair. 

QUESTIONS 

Name the two kinds of itch that are common in the Phih'ppine 
Islands. What causes sarna? How does the disease spread 
in the skin? How does it spread to other parts of the body? 
How does it spread to other persons ? How may the itch 
mites be killed? 

What causes dhobie itch? How does it spread? How may it 
be cured ? How may lice be killed ? 



CHAPTER XIX 

INTESTINAL WORMS 

There is a great prison in Manila called BiHbid 
where more than 4CXXD prisoners are kept. In 
Spanish times the water and the food for the pris- 
oners were bad, and of each 1000 prisoners, at 
least 250 died each year. When the Americans 
took charge of the prison, they began to try to 
make it a more healthful place, and by 1907 the 
number of deaths had fallen to 70 a year for 
each 1000 prisoners. But the number of deaths 
was still too large. Then the doctors of the 
prison found that nearly all the prisoners had in- 
testinal worms. The men were given medicines 
to kill the worms, and the number of deaths each 
year fell to 13 for each 1000 prisoners. The 
worms had not made the men feel sick, but they 
had weakened them. When the germs of tuber- 
culosis, dysentery, or some other disease got 
into their bodies, the men died. Their bodies 
were not strong enough to resist even a few 
germs. 

Intestinal worms in the Philippine Islands. The 
prisoners in Manila come from all parts of the 
Philippine Islands, and most of them are infected 
with intestinal worms before they come to the 
prison. Examinations made in other places show 
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that all through the islands the worms are very 
common. The doctors who have studied the 
subject tell us that probably 5,000,000 persons 
in these islands are infected with intestinal worms. 
This means that in a town of 10,000 people, at 
least 8000 have the worms ; that in a school of 100 
pupils, about 76 pupils are infected; that in a 
family of 7 persons, 5 are infected. Many of these 
persons have two or three kinds of intestinal 
worms. 

Eelworms and whipworms. Two common kinds 
of intestinal worms are eelworms and whipworms. 
Eelworms are sometimes over 30 centimeters long 
and are thicker than a lead pencil. Whipworms 
are very slender, and are only about 5 centi- 
meters long. The eggs of both eelworms and 
whipworms pass out of the body in wastes from 
the alimentary canal. The eggs hatch into very 
small worms, which are usually swallowed in 
water. 

Hookworms. The hookworm is the worst of 
all intestinal worms. It is between one and two 
centimeters long, and is about as thick as a fine 
hairpin. It fastens itself to the wall of the in- 
testine by little hooks on its head. It weakens 
the body by sucking blood from the wall of the 
intestine and makes a poison that injures the 
body. 
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The symptoms of hookworm disease. The symp- 
toms of hookworm disease are paleness, thinness, 
weakness, dull eyes, dry hair, and a large abdomen. 
If a person has only a few worms in his body, his 




Fig. 64. A hookworm magnified. The short line shows the real length of a 

full-grown hookworm. 

health will not be much injured. If he has many 
worms in his body, he may have so great a weak- 
ness and so severe an anemia (lack of blood) that 
he will die. 

How hookworms get into the body. The eggs 
of the hookworm pass out of the body in the 
wastes from the alimentary canal. In the soil the 
eggs hatch in a few hours into a worm so small 
that it can hardly be seen without a microscope. 
If this little worm can get on the skin, it will bore 
through the skin into the blood, and will make its 
way from the blood into the intestine. When the 
worms go through the skin, they cause the sores 
called ground itch in the United States, and 
mazamorra in countries where Spanish is spoken. 
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The importance of getting rid of intestinal worms. 
Except consumption and malaria, no diseases are 
so important in the Philippine Islands as those 
that are caused by intestinal worms. The exami- 
nations made in Bilibid and other places show 
that nearly all the people have these worms. One 
of the most important things for the Filipino 
people is to have the diseases cured and the spread 
of the worms stopped. A pupil or a teacher who 
is poisoned and robbed of his strength by intes- 
tinal worms cannot do his work well in school. 
The laborer who is weak and sick from them is of 
little use in the fields or in a factory. The Fili- 
pino people cannot hope to become rich and 
great as long as their energy and strength are 
sapped by these small robbers. A few doses of 
very simple medicines will cure those who have 
the worms in their bodies, and if every one in the 
Philippines who is suffering from intestinal worms 
eould have medical treatment, many lives would 
be saved. 

What has been done in Porto Rico. In 1900, 90 
per cent of the country people in Porto Rico were 
infected with intestinal worms, and 12,000 out of 
36,000 deaths in the island were caused by them. 
By 1914, more than 500,000 people had been 
treated for intestinal worms, and the number of 
deaths from this cause wa$ only 527. 
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How the spread of intestinal worms can be pre- 
vented. It is easy to prevent the spread of in- 
testinal worms. The eggs are found only in the 
wastes from the alimentary canal. These eggs 
die if they are shut away from the air, and if 
good closets are built to receive the wastes, the 
eggs of the worms will die. Do not allow the 
soil about the house to become polluted with 
wastes. Then the spread of intestinal worms will 
be prevented. 

QUESTIONS 

About how many persons in the Philippine Islands are probably 
infected with intestinal worms ? How large are eelworms ? 
How large are whipworms ? How do these worms get into 
the intestine ? 

How large is the hookworm ? How does it injure the body ? 
What are the symptoms of hookworm disease ? Where does 
the hookworm hatch ? How does it get into the body ? 
What disease of the skin does it cause ? 

Why is it important for the Filipino people to get rid of intes- 
tinal worms ? How many of the people of Porto Rico were 
infected with intestinal worms ? How many deaths did these 
worms cause ? How many people in Porto Rico did the 
government treat for hookworm disease in 1908 ? 

How can the spread of intestinal worms be stopped ? Would 
it be easy or difficult for the Filipino people to free them- 
selves from hookworms ? Why may hookworms be called 
robbers ? 



CHAPTER XX 



Smallpox is one of the most severe diseases 
known. For hundreds of years great numbers 
of people have died of it. From 1700 to 1800 
it killed over 60,000,000 people. There was no 
way of preventing the disease, and almost every- 
body expected to have it 
some time. There were 
12,000,000 people in Mex- 
ico when the Spaniards 
discovered that country. 
Smallpox was taken in 
by the Spaniards, and it 
killed one half of the 
Mexicans. 

About one hundred 

years ago, a doctor named 

- - - Jenner found out how 

Fig. 6^. Edward Tennei, who in , ..hi 

,797 discovered vJcdnatb..Aa ^^ prcVCnt SmallpOX by 

gteatesl medical discovery the vaCcinatioH. NoW there 

world has ever known. ■ i-,,i n 

IS very little smallpox m 
civilized countries, for most of the people are 
vaccinated. In uncivilized and backward coun- 
tries, smallpox is still common, for the people in 
those countries do not understand that vaccina- 
tion will protect them from this disease. 
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The germ of smallpox. The smallpox germ is 
found on the skin of a smallpox patient, and in 
the lining of his mouth, throat, and nose. The 
germs cause sores in the skin, and the matter 
from these sores dries on the skin in scabs. 

How smallpox germs are spread. Germs from 
the nose or throat of a patient may be scattered 
by coughing or sneezing. Germs are left on any- 
thing that the patient touches. The light, dry 
scales that come from the skin have many germs 
in them, and these scales can be blown through 
the air. The germs may be dried for months with- 
out being killed. They are easily carried about 
on clothes, books, letters, rags, and many other 
things. Great epidemics in Europe have been 
caused by germs that were carried in cloth and 
furs from Asia. 

Why smallpox is a very dangerous disease. Very 
few persons have blood that can resist the small- 
pox germ. Neither healthy people nor sick people 
can fight it. Your grandmothers and grandfathers 
can remember how many people died of smallpox 
in the da3rs before vaccination was common in the 
Philippine Islands. If loo unvaccinated people 
are exposed ^ to smallpox, 95 or 96 of them will 
have the disease. 

^ To be exposed to a disease is to be where the germs may get 
into your body. 
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Quarantine and disinfection in smallpox. When 
there is smallpox in a house, the house and all 
the people who live in it must be quarantined. 
This means that nobody except a doctor or a 
nurse may enter the house, and that the people 
who live in the house must not go to other 
houses, to market, or to church. All the clothes 
and bedding used by the patient must be burned 
or boiled. Everything that the patient touches 
must be wiped with a cloth wet in a disinfectant. 
Every one who goes into the patient's room, or 
helps to take care of him, must wash his hands 
in a disinfectant after touching the patient. A 
person who is nursing a smallpox patient must 
change his outside clothes before he goes from 
the sickroom to any place where he will meet 
other people. Many germs are in the scales 
from the patient's skin. A salve with a dis- 
infectant in it can be spread on the skin, and 
this will keep the scales from flying all about the 
room. 

Vaccination a protection against smallpox. The 
best way to prevent smallpox is to have every- 
body vaccinated. That this protects against 
smallpox no one can doubt. In Germany all 
children must be vaccinated before they are a 
year old, and again when they are between thir- 
teen and fourteen years old. I^ five years there 
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were in Germany only 289 deaths from smallpox 
in the whole country. 

In the city of Philadelphia, during a smallpox 
epidemic, over 700 medical students were taken 
to visit the smallpox hospital. All but one of 
these students had been vaccinated, and that 
student was the only one to take the disease. 

If every man, woman, and child in the Philip- 
pine Islands were vaccinated, there would be no 
more smallpox in the islands. There would not 
be anybody who could take the disease. But it 
will be some years before every one is vaccinated, 
and there will be some cases of smallpox every 
year. So we must try to keep smallpox germs 
from spreading. 

How long vaccination protects against smallpox. 
We cannot tell how long vaccination will protect 
a person against smallpox. Sometimes it protects 
him for seven, eight, nine, or even ten years. 
Usually two vaccinations will protect for a life- 
time. In a few persons, however, vaccination 
does not protect after nine or ten months. When- 
ever you are exposed to smallpox, you had better 
be vaccinated again, especially if you have not 
been vaccinated for more than nine months. 

How vaccination protects us from smallpox. In 
vaccination a very weak race of smallpox germs 
from a cow is put into the body. The germ- 
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killing substance then appears in the blood and 
kills these germs. Then the germ-killing sub- 
stance remains in the blood for years after- 
ward and kills any smallpox germs that may 
get into the body. In this way persons who 
have been vaccinated are protected from small- 
pox. 

What to do to a vaccinated arm. In vaccina- 
tion the skin is scratched with a sharp knife, 
called a lancet. But before the scratch is made, 
the skin must be washed clean with soap and 
water. Then it must be bathed with alcohol, 
and must be allowed to dry. This is to kill any 
pus-forming germs that may be on the skin, for 
they might get into the scratch, grow there, and 
make a bad sore. The lancet also is cleaned with 
disinfectants before it is used. If there were 
any germs on the lancet, they would get into the 
scratch and would make a sore. 

After you are vaccinated, do not put down your 
sleeve and do not let anything touch your amr 
until the scratch is dry. Then tie a clean cloth 
around it, and do not touch it. If the vaccination 
takes, your arm will swell a little, and a small sore 
will form. Sometimes a poultice is put on a 
vaccinated arm. This is a very bad thing to do. 
Never put anything on a vaccination sore but 
clean, boiled water and clean, wet cloths. When 



the arm is sore, change the cloth twice a day, and 
burn the cloth that you talce off. 

Vaccination in the Philippine Islands. Before 
the year 1901, only a few of the people in these 
1897 



1907 



Fig. 66. Id the PhilippiDe Islands, before the AhmHcbd occupation, only 
« imall pait of (he inhabitants were vaccinated. In 1897, ^ul 40,000 
people died from smallpoic. In 1907, there were only 304 deaths from 
this disease in all [he islands. It was vaccination that caused this decrease, 
for in most parts of the Philippines there was no quarantine or disinfection 
of a kind that would have any effect in controlling smallpox. 

islands were vaccinated. Many people died of 
smallpox. In 1896, at least 40,ocx) people in 
the Philippines died of it. In 1902, the Bureau 
of Health began to send vaccinators into the 
provinces to vaccinate people. Every year since 
1902, large numbers of person have been vacci- 
nated. From June, 1906 to June, 1908, the health 
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officers vaccinated 3,709,187 persons. In 1907, 
there were only 304 deaths from smallpox in the 
islands. In a few years there may be no deaths 
from it. But you must remember that vaccina- 
tion protects less and less each year. If people 
do not take care to be vaccinated again in a few 
years, we may have a great epidemic some day, 
for there are many places in the islands where 
smallpox germs are still alive. We must re- 
member, too, that somebody coming from another 
country may bring smallpox germs with him. 

QUESTIONS 

How many people did smallpox kill between the years 1700 
and 1800? How many of the people of Mexico died of 
smallpox when the disease was taken into that country ? 
Why is there little smallpox in civilized countries at the 
present time ? 

Where is the germ found in a smallpox patient ? How may 
the germs be scattered? How can they be carried from 
one country to another ? Why is smallpox a very danger- 
ous disease ? 

Tell how you would disinfect a house where some one had 
been sick with smallpox. Give some facts that show that 
vaccination is a protection against smallpox. How long 
does vaccination protect against smallpox ? 

How should the arm be prepared for vaccination? Why? 
How should it be cared for after vaccination ? 

How many persons died of smallpox in the Philippine Islands 
in 1896 ? In 1907 ? What has caused the decrease in the 
number of deaths ? 



CHAPTER XXI 

SANITATION AND INFECTIOUS DISEASES 

In this book we have been studying the infec- 
tious diseases that are most common in this coun- 
ti-y. Now we shall study the ways of preventing 
infectious diseases; that is, we shall study sanita- 
tion. Keeping everything clean and free from 
disease germs is sanitation. A house or a town 
that is free from disease germs is sanitary^ and one 
that is not free from germs is insanitary. Every- 
body would like to live in a sanitary house and a 
sanitary town. There are some things that every 
person can do to help sanitation in his town ; 
there are some things that every family can do ; 
and there are some things that must be done by 
the whole town. Before we learn what the per- 
son, the family, and the town must do, let us re- 
view what we have learned about all infectious 
diseases. 

Review of what has been learned about all infec- 
tious diseases. Infectious diseases are those that are 
carried from one person to another. Some of the 
most severe diseases are infectious. One half of 
the people in the world die of these diseases. 

Infectious diseases are caused by very small 
plants and animals, called disease germs. When 
a person has an infectious disease there are 
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millions of germs in his body. Some of the germs 
are always in matter that comes from his body. 
In some diseases the germs are in matter that is 
'^o coughed up from the lungs. 

In other diseases they are 
j8qo in the mucus from the 

nose and throat. Some- 
times they are in scales 
'?^ that fall from the skin. 

igio But most often they are in 
the wastes from the ali- 
mentary canal. 

The germs that come 
from a sick person cannot 
do any harm until they get 
into another person's body. 
They may be carried to 
326.2 267.9 201.2 160.8 other persons by insects or 

Fig. 67. Thisdiagramshowsthe g^j^j^alg Qn objCCtS han- 
gradual decrease in the number of j| , . r j 

deaths from tuberculosis in the died, m food, or m Water. 
United States. The numbers What has been done in 

given are the deaths per 100,000 ^. . * .. *• 

in the part of the United States preventing infecfaOUS dlS- 

where statistics have been care- eaSeS. In COUntricS whcre 

fully kept. people know something 

about disease germs, much has been done to 
prevent the spread of infectious diseases. In 
England and in America only about one half as 
many people now die of consumption as died 
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of that disease forty years ago. Plague was 
so bad in London at one tinie that the grass 
grew in the streets. Yet plague was driven 
out of England many years ago. Within the 
last fifty years there have been epidemics of 
yellow fever in some cities of the United 
States when people died faster than they could 
be buried. But yellow fever has been driven out, 
and now it is almost unknown in the United 
States. Smallpox and leprosy have almost disap- 
peared from the greater part of the world, and 
some of the other diseases that formerly killed 
many people are now seldom seen. This is be- 
cause people have learned how to escape the germs 
of these diseases. 

What can be done in the Philippine Islands. Al- 
ready much has been done to check the spread 
of infectious diseases in the Philippine Islands. 
Plague has been driven out ; smallpox is almost 
conquered ; and it is hoped that sometime there 
will be not a leper in the islands. Cholera has 
been checked, and if a hard fight is made against 
this disease, soon the Philippines will be free 
from it. People have learned how to prevent 
malaria, dengue, consumption, dysentery, and 
. other diseases that are killing thousands of Fili- 
pinos all over the islands. Will the Filipino' 
people drive out these diseases so that they may 
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live in happiness and strength ? Or will they live 
in weakness and sickness and allow these dis- 
eases to continue destroying the people as they 
are now doing ? We hope that the Filipino peo- 
ple will soon free themselves from this burden of 
disease. 

How infectious diseases can be prevented. If 
the people of these islands wish to fight success- 
fully the infectious diseases that are now so com- 
mon among them, they must do the following 
things : 

1. They must rid their houses of the insects 
and animals that carry disease germs. 

2. They must guard their food from germs. 

3. They must guard their drinking water from 
germs. 

4. They must take proper care of all human 
and animal wastes. 

5. They must quarantine epidemic diseases. 

6. They must learn the value of isolation and 
disinfection in all infectious diseases. 

7. They must avoid habits that give germs a 
chance to get into the body. 

8. They must avoid habits that weaken the 
body and make it unable to fight disease germs. 

In the following chapters we shall learn how 
people can follow these rules. 
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QUESnOVS 

What is sanitation ? When is a house or a town sanitary ? 
When is it insanitary? What is an infectious disease? 
How many people die of infectious diseases ? How are 
these diseases caused ? How do the germs leave the bodies 
of sick persons ? How are they carried to other persons ? 

Name some diseases that have been checked or almost con- 
quered by sanitation. What has been done in the Philip- 
pine Islands by sanitation ? Name some other diseases 
common in this country that can be checked or driven out. 

Give eight rules that must be followed by any people who 
make a successful fight against infectious diseases. 

SUGGESTIONS TO THE TEACHER 

It would be well at this time if the teacher would read the first and 
last chapters of the second part of this volume and try to transfer 
to the class the spirit of these chapters. The pupils need to be 
taught that sickness and health are not dispensed by fate, but 
that in this field, as in other fields, man must work out his own 
destiny. Individuals and nations that work energetically for 
health secure it, and those who do not put forth efforts towards 
the prevention of disease always suffer much illness. 

In particular should the pupils be made to understand the nature 
of parasites and of parasitic diseases. It is not ^' natural ^^ for 
the body to be ill because of germs that prey upon it, any more 
than it is " natural *' for a person to be injured when he is at- 
tacked by a tiger or bitten by a poisonous snake. In all these 
cases the body is attacked and injured by something outside of 
itself, and with proper care these injuries can be prevented. 
Sometime we shall have a world that is free from disease germs, 
and every teacher should attempt to train his pupils to do their 
part in hastening that time. If the Philippine Islands could be 
free from infectious diseases, they would become one of the 
richest parts of the world, and the Filipino people would become 
a great nation of seventy-five or a hundred million souls. 
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mSBASB-CABByilTG IHSBCTS AND AinMALS 

In Chapter V you learned what diseases mos- 
quitoes carry, and you learned something about 
the best ways of fighting mosquitoes. In this 
chapter we shall study other insects and animals 
that spread disease. 

The housefly. Flies walk over all kinds of un- 
clean matter, from which they get germs on their 
feet. Then they fly to the 
house and walk over food and 
dishes. They leave the germs 
on whatever their feet touch. 
Germs may also be found in 
flyspecks. A fly feeds on 
matter that contains disease 
germs; then the germs are 
found in the matter from the fig. 68. The foot and leg 
fly's alimentary canal. In °f " "y- <^ '^•' ^^^^^ " 
one speck left by a fly that '""^''^° 
was caught on the face of a leper, 1 1 1 5 germs 
were found; io,cxx) germs have been found on 
the legs of a fly. It is very dangerous and 
unclean to have swarms of flies about the 
house. 

The kinds of germs carried by flies. Almost 
any kind of disease germ may be carried by flies. 
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A fly may get smallpox germs on its feet by 
walking on the skin of a smallpox patient. It 
may get germs from a sore or an ulcer and may 
carry them to some one's face or hands. A fly 
may go from a person 
who has sore eyes to a 
baby's face; the helpless 
baby cannot defend itself. 
If the fly feeds on the 
sputum of a consumptive, 
it will have tuberculosis 
germs in its body. Then 
the germs will be left in 
the flyspecks on food or 
dishes. It is especially 
dangerous to let flies walk 
over the wastes from the human body. They 
may scatter the germs of cholera, typhoid fever, 
and dysentery. In 1908 there were many cases 
of cholera in Pangasinan Province. At the 
same time there was a plague of flies. It is sup- 
posed that the flies did a great deal to spread the 
germs of cholera. There was cholera in Bilibid 
Prison in 1906, with many new cases every day. 
The prison doctor saw that flies were going from 
the closets to the kitchen. He had all the closets 
screened so that flies could not get to the wastes. 
Then the number of cases each day became much 



Fig. 69. Tracks left by a fly on 
a plate of jelly. When looked at 
through a microscope, the black 
specks are found to be germs. 
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less. This shows how necessary it is to keep flies 
away from human wastes. 



Fia 70. Tbu child ia 

Keeping flies out of the house. Do not let the 
flies have anything to eat in your house and they 
will not trouble you. Put away all food as soon 
as a meal is over. Do not leave dishes of food 
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uncovered. Do not throw garbage under the 
house. Keep all waste matter where flies cannot 
feed on it. 

Getting rid of flies. The best way to get rid of 
flies is to take away the places where they lay 



FlC 71. Th« life bistury of the flj. A shows the eggs; B, ihe lorvt m 
miigeot; (7, the pups; and Z>, the kdult Sy. 

their eggs. The fly lays its eggs in manure (es- 
pecially horse manure), in the wastes in closets, 
and in decaying garbage. In a day or less, the 
egg hatches into a small, white, footless maggot. 
In about ten days more, the maggot changes 
into the adult fly. Once a week take away all 
matter in which flies lay their eggs and on which 
maggots can live. Bury the matter, or spread it 
out on the fields. The hot sun will kill the eggs 
and the maggots. 

Cockroaches. Cockroaches, like flies, get germs 
on their feet when they walk over human wastes. 
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Then they may walk over dishes and food, and 
leave the germs there. You can get rid of them 
in the same ways that you get rid of flies. Keep 
food covered, and do not leave garbage or other 
waste matter about the house. Cockroaches will 
not stay in a house where they must starve. 

Rats. Rats cause a great deal of trouble. 
They destroy many things, and they may carry 
the germs of intestinal diseases to food. But we 
are afraid of them especially because they carry 
the germs of plague. In Chapter VII you learned 
how fleas get the germs from rats and carry the 
germs to persons. Rats are most dangerous in 
cities like Manila, Cebu, and Iloilo. Ships come 
to these cities from countries where many people 
have plague. Rats from these ships may bring 
the plague into the city. In a city there are many 
houses close together, and in some of the houses 
too many people are crowded. In such houses 
the rats like to live, and it is hard to get them 
out. In India, where there is a great epidemic of 
plague, people have tried many ways of fighting 
rats. They have caught some rats in traps ; but 
rats are very wise, and they will seldom go into 
a trap. Poison may be used; but most rats will 
not touch food that has poison in it. The people 
in India have learned that the best thing to do is 
to keep cats. With rats, as with flies and cock- 
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roaches, it is easier to get rid of them if you do not 
let them have food. Keep your house clean ; do 
not leave dark corners where they can make their 
nests ; and keep all food where they cannot get it. 
How larger animals sometimes carry disease. 
The larger animals cannot carry diseases unless 
people are very careless. When people throw 
waste matter out on the ground, pigs and dogs 
walk over it, and may get germs on their feet. 
When they walk through a ditch or a brook, or 
wade in a river, the germs will be washed from 
their feet into the water. People who use the 
water, either to drink or to wash dishes, may get 
the germs into their bodies. It is uncleanly to 
leave wastes where pigs can get to them. It is un- 
cleanly and unsafe to drink water that animals 
walk in or to wash dishes in it, without boiling it. 

QUESTIONS 

How many germs has a fly been known to carry ? What kinds 
of germs can flies carry ? How may flies be kept from 
coming into a house ? 

Where do flies lay their eggs ? Into what does the egg hatch ? 
How long does it take a fly to become full grown ? 

What is the best way to get rid of cockroaches ? What dan- 
ger is there from rats ? How have the people of India suc- 
ceeded best in freeing themselves from rats ? 

When may larger animals carry disease germs ? How can this 
be prevented ? 
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GUARDING FOOD FROM DISEASE GERMS 

Most people buy the greater part of their food 
in a market or a store. Then they take it home 
to cook it Thus disease germs have two chances 
to get into the food we eat ; they may get into it 
in the market or store, and they may get into it 
after we have taken it home. It is very important 
to guard food from germs, because many foods 
are a good place for germs to grow. In them a 
few germs from a fly or from the fingers of a germ- 
carrying person can increase to a multitude. 

Guarding Food in the Market 

It is difficult for one person to do anything to 
keep disease germs out of food while it is in a 
market. The municipal government must keep 
the market so clean and sanitary that germs will 
not find it a good home. The people who sell 
in the market must not be allowed to offer food 
that is spoiled, and they must protect the food 
from dirt and dust. All food that is offered for 
sale should be inspected before it is allowed to 
enter the market. The market must be so 
arranged that sellers can easily keep their goods 
clean. To have the market sanitary is verj^ 
important to a town, for disease can spread 
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more easily from a market than from any other 
place. 

An insanitary market. In many towns in these 
islands, the market is the bare ground with a 
few sheds built on it. There is no floor, and 



Fic. 72. An insBDituy market. 

there is no way of draining the ground. In dry 
weather the surface is covered with a deep layer 
of fine dust. The feet of people walking about 
the market raise clouds of dust, and the dust set- 
tles on everything. In wet weather, the dust be- 
comes mud. Since there is no drainage, the 
water does not run off, but stands for a long time 
in every little hollow in the ground. 

Some people come to the market early in the 
morning and stay all day. There is no public 
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closet, and in a short time the ground around the 
market is polluted by the people. Often goods 
are brought to a market in a cart, and the horse 
or the carabao is left standing all day near the 




Fig. 73. A shows toin&toes that have been handled b^ many people in 
the market, but that look clean. B shows the germs that might be >een 
i( a piece of the akin were examined through a microscope. 

market. Animals stand in the same place day 
after day, and the ground becomes very unclean. 
Often animals soil the ground in the market when 
they are drawing the carts into place. 

On this ground, which is always muddy or 
dusty, and is often polluted with animal wastes, 
people spread out their goods for sale. They do 
not cover the food, and dust and flies soon settle 
on it. Those who want to buy handle the food, 
often with very dirty hands. The germs of in- 
testinal diseases may be carried to the food by 
the flies; tuberculosis germs are very likely to be 
carried by the dust; pus-forming germs, cholera, 
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tuberculosis, smallpox, dysentery, and many other 
kinds of germs may be left on the food by dirty 
hands. Almost any kind of disease germ has a 
chance to get on the food in such a market. 
There is not so much danger in foods that will 
be cooked, because the cooking will kill the germs; 
but many of the foods sold in the market are 
fruits and vegetables that are eaten raw, or foods 
that are already cooked. These cooked foods 
are the most dangerous of all, and in times of 
cholera epidemics should not be sold. 

The location of a sanitary market. To be sani- 
tary, a market must be in a good place. Moist 
places are good homes for germs, so a market 
must not be on damp, swampy ground. The 
best place for a market is on high ground. The 
ground need not be a hill, but it should rise a 
little, so that water will not stand in the market 
during wet weather. If the market must be on 
low ground, there should be ditches around it to 
drain it. 

The floor of a sanitary market. The floor or 
ground of a sanitary market is made of hard ma- 
terial. It is not easily worn by the feet of people 
walking over it, and very little dust rises from it. 
The floor is smooth, and has no cracks into which 
dust may settle. It slopes a little, so that it may 
be washed at the end of each day. There are 
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canals, made of the same material as the floor, 
which carry the water to the ditches around the 
market. The best material for the floor of a mar- 
ket is cement. Cement is smooth and hard; it 
has no cracks to catch dirt ; it can easily be swept 
and washed. 

In a sanitary market, two public closets are 
built, one for men and one for women. If many 
animals are brought to the market, it is best to 
build a corral for them. 

Keeping the market clean. A sanitary market 
is kept clean. Somebody must wash the floor, 
and somebody must keep the sheds, tables, and 
closets clean. After the municipality has built 
a sanitary market it must hire a janitor to take 
care of the market. The janitor must clean the 
market every day after the people have gone ; he 
must sweep out the public closets and must wash 
the seats every day: he must clean out the 
manure in the corral. 

If there is an artesian well in the town, or if the 
town has any other public water supply, pipes carry 
the water to the market. Then there is water 
enough to cleanse the market properly and the 
people in the market will have pure water in 
which to wash their hands. If there is no public 
water supply, a well must be dug near the market. 
Water for drinking must not be taken from this 
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well. It is not safe to drink water from a well so 
near a market. 

Tables in the market. Things for sale are not 
placed on the floor in a sanitary market. There 
are tables, not less than 
seventy-five centime- 
ters high, for all the 
sellers. In some mar- 
kets, the municipality 
builds the tables as 
part of the market. 

In other markets, the Fig. 74. a sanitary market table and 

sellers build the tables. ^""^^"^ ""^^ '** *^^ ^*^^^ markets. 
It is better for the municipality to furnish the 
tables, for then all will be alike. 

Covering food from flies. Cooked foods, 
sweetened foods, and all foods that draw flies 
must be covered. Buyers must not be allowed to 
handle cooked foods, or foods that are eaten 
raw. People will learn that it is dangerous to 
eat foods that other persons have handled. When 
they have learned this, they will not buy from 
anybody who lets buyers handle everything in 
his baskets or on his table. 

Sanitary stores. Foods in stores also must be 
protected from dust, from flies, and from handling. 
Where cooked food is sold and is eaten in the 
store, a clean dish must be given to each buyer. 
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Guarding Food in the House 
It is not enough to buy dean food in a sanitary 
market. The buyer must take care that it is not 



Fig. 75. An insanitary way of preparing food. 

infected after it is taken home. Food must be 
kept where flies, cockroaches, and rats cannot 
get to it, and it must be covered so that dust and 
germs cannot fall into it. 

The importance of cleanliness in preparing food. 
The person who does the cooking must be very 
careful to have clean hands. She must wash her 
hands well before she begins to cook a meal. 
A person who is sick, or a person who has just 
recovered from an infectious disease, must never 
have anything to do with the cooking. 

Many families have no table in the kitchen. 
All the work of preparing the food is done on the 
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floor, where people may walk with dirty, germ- 
covered feet. Food may be left on the floor for 
half an hour or more, 
while the cook is pre- 
paring something else. 
Dust may fall into it 
from the feet and clothes 
of those who walk 
through the room. It 
is not easy to keep food 
clean when it is pre- 
pared on the floor. 

Cleanliness in eating. 
In many houses we see 
the food placed in large 
dishes on the floor. 

There is one dish for ^'°- ?^- Th< right way to pr.^- 
pare food. 

the rice, and one dish 

for the fish or meat. The family squats in a circle 
around the dishes, and each person takes the food 
with his fingers. Germs from the hands of one 
person may infect the whole family. A person 
who eats with his fingers may infect himself. It 
is hard for the body to fight against a disease if 
new germs get into it every day. 

The habit of eating with the fingers and the 
custom of eating from a common dish are espe- 
cially dangerous in time of epidemic. They are 
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especially dangerous, also, when anybody in the 

family has diarrhea, dysentery, or consumption. 

Each person In the family should wash his 

hands carefully before a meal. The dishes should 



be put on a clean table, and not on the floor. 
Each person should have his own plate, cup, 
knife, fork, and spoon. Each one should take 
what food he wants with a spoon or fork, should 
put it on his own plate, and should use a spoon or 
a fork to carry it to his mouth. 

Clean dishes. After the meal, the dishes must 
be washed with hot water and soap. Dishes that 
are washed with cold water are sure to be greasy 
and unclean. Clean dish towels must be used to 
dry the dishes. Some careless cooks use the 
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same towel for their hands, for the dishes, and for 
wiping the table or the floor. This is a very in- 
sanitary thing to do. Dishes that animals have 
eaten from should be washed very carefully. It 
is better to keep one dish for dogs or cats, and 
not to give them food on the dishes that people use. 

The dishes must not be left on the floor, or 
where they will get dirty and dusty. They must 
be put away as soon as they are washed ; then 
they will be clean for the next meal. 

A consumptive or a person who may have 
disease germs of any kind on his hands is almost 
certain to leave these germs on the dishes that 
he uses. The dishes of a sick person Should 
therefore be placed in boiling water. 

QUESTIONS 

Why is it very important to guard food from germs ? Why 
must the municipal government keep the market sanitary ? 

Describe an insanitary market. In what ways may germs get 
into foods in a market of this kind ? Describe a sanitary 
market. What is the best material for the floor? Who 
should keep the market clean ? Why is it necessary to 
have a supply of water near a market? 

Why should there be tables in a market ? In what other ways 
must care be taken to keep germs out of foods ? 

How may germs get into foods in the house ? Why should 
foods be prepared on tables and not on the floor ? Why 
is it insanitary to eat with the Angers ? To eat from a 
common dish ? How should dishes be washed ? 



CHAPTER XXIV 

A PURE WATER SUPPLY 

The germs of all the intestinal diseases are 

carried in water. It is therefore very necessary 

to have a good supply of safe drinking water. 

Safe water is water that has no disease germs in 

it. Many persons think that clear, cool water 

must be pure water, 

but this is not so. 

Germs are so small 

that millions of 

them may be in a 

drop of water, and 

yet the water will 

look clear. 

Water that is not 
safetodriak. Water 

Fia 78. H»w unclean surface water often ffoj^ ^J^g SUrfaCe of 
gets into a well, . 

the ground is never 
safe to drink. It always contains matter that has 
been washed into it by the rains, or has been 
carried to it by underground streams. 

Water from a surface well is usually very danger- 
ous. The well is near a house, where the surface 
of the ground often is soaked with wastes. Some- 
times six or seven families bathe and wash their 
clothes near the well, to save the trouble of 
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carrying water. The dirt washed from the bodies 
and from the clothes runs down into the well 
through the ground, especially if the ground about 
the well slopes toward it. 

River water is not safe to drink. It is very un- 
safe when there are many houses on the banks of 
the river, for people throw wastes into the stream. 



Fig. 79. Showing why the wBler of a river is uiuafe to drink. 

Many of the houses hang over the river, and all 
the dirt, sweepings, and garbage are thrown into 
the river. People wash their clothes in the river, 
and both persons and animals bathe there. Even 
a short river may have six or seven towns and 
barrios on its banks. It is not pleasant to think 
of drinking the water that has flowed by all these 
houses. By the time the water reaches the sixth 
or seventh town, it must be very dirty and unsafe. 



140 PRIMER OF SANITATJON FOR THE TROPICS 

Even a mountain stream that has only one 
house on its banks may be dangerous. If any- 
body in the house has cholera, dysentery, or diar- 
rhea, and the wastes are thrown into the river, the 
water will be polluted, and people in towns far 
down the river may 
get the disease if they 
drink the river water. 

In some towns that 
have irrigation ditches, 
canals are made along 
the streets, and people 
use the water from the 
canals. This is an 
insanitary thing to 

F1G.80. Ariverc«me8wilhildirl»nd Jq, for watCr in the 
tilth from all the towni on iu banks. , , 

Street cannot be cleaa 
People wash clothes in these canals, animals walk 
through them, and dust and dirt from the street 
blow into them. 

A water s]rstem. The best way to supply a 
town with water is by a water system. Pipes are 
laid from some stream to the town. A large pipe 
is put into each street, and a small pipe goes from 
the large pipe to each house. The water flows 
along these pipes, and the people in the house 
can always have water without the trouble of 
carrying it from a well or river. It is easy for 
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them to keep clean their bodies, their clothes, and 
their houses, for they can always have all the 
water they need. There are many towns in the 
Philippines that could get water from mountain 
streams and at small cost could carry it to the 
town through pipes. 

How a water system must be guarded. The 
water from the pipes will not be safe to drink 
if the supply is not properly guarded. The pipes 
must be laid to a part of the stream that is above 
all the houses. The municipality must not allow 
anybody to live on the river above the intake.^ 
Nobody should be allowed to wash clothes, to 
bathe, or to swim in the river above the intake. If 
the water is carefully guarded in this way, it 
will be safe to drink. 

Artesian wells. A water system sometimes costs 
a great deal of money, and it will be many years 
before most of the towns in the islands can have 
a water system. There is a cheaper way of get- 
ting good water. This way is not so convenient 
as the water system, but it is one that most towns 
can afford. This is by sinking artesian wells. 
An artesian well is made with a machine that 
digs a very deep hole. It digs down to the water 
that is buried deep in the earth. Water that is 

^ The intake is the place where the pipes take the water from the 
river or stream. 
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SO far below the surface is pure, because germs 
from the surface cannot go so far through the 
ground. In 1907 and 1908, a few artesian wells 
were sunk in towns in Pampanga and Bulacan. 



Fig. 8t. Water from an artesian well is safe to drink. 

In the next year there were only one half as many 
deaths as usual in these towns. Artesian wells 
always have water, even in the dry season. Many 
towns in the Philippines now have artesian wells. 
Every town and barrio should have them. 

How to make wells safer. Water systems and 
artesian wells are the best ways of getting good 
drinking water, but at present most of the people 
cannot get water in either of these ways. How 
can they get water that is safe to drink, while they 
are waiting for the town to sink artesian wells 
or to build a water system? A great deal can 
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be done to make surface wells and streams more 
safe than they are now. If you must drink 
water from a surface well, take care that no im- 
pure water gets into the well. Dig the well on a 

loam 

elay 

ro<k 
gravel 



Fig. 83, A surface well goes only a little way into the earlb, and gets 
water from surface stieams. An artesian well goes throngh layers of clay 
and rock, and gets pore water from the deep undergrouad streams. 

high place and as far from the house, pig-pen, and 
stables as you can. Put tough clay or cement 
around the mouth of the well. This will carry sur- 
face water away and will keep it from running 
down behind the wall. Build a tight platform over 
the well, so that nothing can fall into the water. 
It is a good plan to build a roof over a well. The 
roof keeps dry the ground around the well and 
the rain drains away from the well, instead of 
draining into it. If the owner of the well can 
afford it, he should buy a pump, for pails that are 
handled by many persons may get dirty, and may 
get germs on them from the hands. 
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Do not let people bathe or wash near the well. 
It is a good plan to have a long bamboo tube 
running to a jar or pail at some distance from 
the well. When water is drawn, it can be 
poured into the tube; 
the water will run into 
the jar or pail. This 
saves carrying water, 
and bathing and wash- 
ing may be done away 
from the well. No- 
body who is sick, or 

Fig. %x, a properly built well. It i > , < ■ r 

would be much «if« if the water were who IS taking Care of 
drawn with a pump. sick perSOUS, shouM gO 

near the well. A well 
from which many people get water is usually un- 
safe, for there is always danger that some germ 
carriers are among them. 

Why drinking water should be boiled. Even if a 
good well is built, and even if everybody in the 
house is very careful about the well, the water is 
not quite safe to drink. You never can be sure 
that water from a well or a river is safe to drink 
unless you boil the water. 

In the first part of this book you learned that 
great heat kills disease germs. When water is 
boiled, the heat is so great that all the germs are 
killed. As soon as the germs are killed, the 



A PURE WATER SUPPLY 



145 



water is safe to drink. It is like raising a crop of 
rice. To raise rice, the farmer must plant seed 
in a field. To have disease, the seeds of disease 
must be planted in the body. Disease germs are 




Fig. S4. A shows a well so arranged that surface water and germs are 
kept out of it B shows how surface water and germs get into a well. 

the seeds of disease. When a man drinks water 
that has disease germs in it, he is planting the 
seeds of disease in his body, and when they grow, 
they will produce disease. But any farmer knows 
that it is foolish to plant cooked rice for seed. 
The cooking has destroyed the life in the seed, 
and the seed will not grow. In the same way 
boiling destroys the life in disease germs, and 
even if they get into the body, they cannot grow. 
Remember that to boil water is not the same 
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as to heat it. The water must bubble as well as 
give oflE steam before it is boiled. Water for 
drinking should be boiled over a clear fire and 
should be covered so that it will not taste of 
smoke. After it has boiled, it should be poured 



Yvi. S5. A itone diain. Water poured here quickly leeps into 
the ground. 

into a clean jar to cool. The jar must be covered, 
so that no dirt will get into the water. , Sometimes 
people dip out the water with a cup or a bowl. 
When this is done, germs from the hands may 
get into the water. A long-handled dipper should 
be used for taking out the water. But the dipper 
must not be used to drink from. If several per- 
sons drink from the same dipper, germs from their 
mouths will have a chance to get into the water. 

Tanks for drinking water. Large tanks are some- 
times used to catch rain water and keep it for 
drinking. This water is much safer than water 
from a surface well, but it is not always pure. To 
have the water safe, the tank must be kept clean 
and covered. Water from a roof must not be 
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allowed to run into the tank until after enough 
rain has fallen to wash the roof clean. 

Disposing of waste water. It is always insanitary 
to have waste water standing under a house. It 
makes the ground damp, 
and therefore a good home 
for germs. Often garbage 
or other solid matter is in 
the water, especially in 
water used for washing 
dishes. If there is a well 
near the house, the water 
will drain into the well, 
and may carry disease 
germs with it. In a town 
that has a sewer system, 
such water is thrown into 
a sink, from which it goes 
into the sewer pipes. 
Figure 86 shows you a 
drain that has been found 
useful in the Scouts' ^ „ , ^ , . 

Fig. 56. A bamboo drain used id 
camps, the ScouU' camps. 

QUBSTIOnS 

What kind of water is safe to drink ? Is clear water always 

pure ? What kind of water is unsafe ? How do germs get 

into a well ? Into a river ? Why is the water in irrigation 

ditches in a town sure to be impure ? 
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What is the best way to supply a town with water ? How must 
the water supply be guarded ? What is an artesian well ? 
Is the water from an artesian well safe ? How did the 
opening of artesian wells change the death rate in Pam- 
panga and Bulacan ? 

What must be kept out of a well if the water is to be safe ? 
Where should the well be located ? What should be put 
around the mouth of the well ? Why should there be a plat- 
form over the well ? Why is a pump safer than well buckets ? 
What may be done to prevent bathing and washing too near 
the well ? Which is safer, a well from which many people 
get water, or a well to which only a few people go ? Why ? 

When should drinking water be boiled ? Explain how boiling 
water makes it safe to drink. How should water be kept 
after it is boiled ? How may a safe supply of rain water be 
secured ? 

Explain why waste water should not be allowed to run under a 
house. How may waste water be safely disposed of ? 

SUGGESTIONS TO THE TEACHER 

Recent studies have shown more and more the importance of the 
hands in spreading disease germs, and the dangers of a well so 
arranged that germs from the hands can get into it. Just as it is 
not safe for a great group of people to eat together and use the 
same dishes, so it is unsafe for many persons to handle the same 
well buckets and unsafe to use water which has in it the germs 
from the hands of these persons. If possible, each house should 
have its own well, which should be surrounded by a high fence 
that will keep the public away from it. A small pump, such as 
can readily be bought in any town, is for safer than well buckets ; 
and if a well is used by more than one family, it is especially 
important that a pump be provided. 



CHAPTER XXV 

THE DISPOSAL OF HUMAN AND ANIMAL WASTES 

One of the most important problems of sanita- 
tion is what to do with human wastes. Very 
dangerous germs are always in the wastes from 
the bodies of persons sick with cholera, dysentery, 
typhoid fever, diarrhea, and consumption. The 
eggs of intestinal worms are found in wastes. A 
person who has recovered from an infectious dis- 
ease may be a germ carrier; he may still have a 
few germs in his body, and germs will be found 
in the waste matter from his body. All the time 
and everywhere, human wastes are dangerous. 
As long as they are allowed to lie where germs 
may be scattered from them, we can never be free 
from infectious diseases. 

What should not be done with the body wastes. 
The body wastes must not be left where flies get 
to them. They must not be left on the ground, 
because part of them will soak into the ground. 
Then if there is a well or spring near, they will 
get into the water. When ifrains, the water runs 
off the ground into brooks and rivers, and carries 
the wastes with it to infect the streams. Animals 
or persons may walk over the wastes and may 
carry the germs about on their feet. 

Sometimes wastes are thrown into a river. It 
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is not right to do this, for people in towns down 
the river may drink the river water. A river can 
carry the germs of disease many miles. 

A sewerage system. The best way to dispose 
of body wastes is by a sewerage system. This is 
the only safe way in large cities. Where there is 
a sewerage system, pipes go out from every house, 
under the ground. Underground in the streets 
are larger pipes. Every house in the city is con- 
nected with a large pipe in the street. All these 
large pipes empty into a big tank. In this way 
the waste matter from the whole city is brought 
to the tank, and there it is left until all the solid 
matter sinks. The liquid matter on top is drawn 
off and purified, and then is allowed to flow into 
a stream. The solid matter is used for fertilizer. 

Manila has a sewerage system, but the great 
cities in China and Japan have none. All large 
cities in the United States and in western Europe 
have sewerage systems. This is the best way to 
dispose of wastes, but it costs a great deal of money 
to build a sewerage system. For many years to 
come, most of the towns in this country must 
dispose of wastes in some other way that will be 
safe, and will be cheaper than a sewerage system. 

The pail system. The pail system is the best 
way to dispose of wastes in towns that cannot 
build a sewerage system. In the closet of each 
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house a pail is placed under the seat. Every 
night the pail is taken away, and a clean, empty 
pail is put in its place. All the pails are taken 
to a place far from the houses, and far from 
springs, streams, and wells from which people get 
water. The pails are emptied into a pit and are 
cleaned. The matter that is put into the pit is 
covered with clean earth. 

The cost of the pail system. A town that uses 
this system must have two pails for each house, 
and it must buy or hire carts to use in collecting 
the pails. It is' cheaper for the whole town to do 
this work than for every family to do it. In some 
towns the people may not be willing to have the 
pail system because they think that too much 
money must be spent for pails and carts, and for 
wages to the men who do the work. They do 
not understand that it is better to spend money 
to avoid disease than to have the people in the 
town weak and sick, and to have many of them 
die of infectious diseases. They do not under- 
stand that people save money by keeping in health. 

How the municipal government can set an ex- 
ample. The municipal government can set an 
example to the people. It can build closets with 
pails for the schools, for the municipal building, 
and for the market. The health officer of the 
town should see that they are kept clean. 
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How each family can dispose of wastes in a sani- 
tary way. If the municipality does not have the 
pail system for the whole town, each family can do 

something to dispose 
of its own wastes in a 
sanitary way. Each 
family can build a closet 
and can buy a pail. If 
the pail is large enough, 
it need not be emptied 
for several days. But 
a box ot fine earth must 
be kept in the closet, 
and every person who 
uses the closet must 
th row some of the earth 
into the pail. The 
earth will cover the wastes so that insects cannot 
get to them, and will prevent the closet from 
having an unpleasant smell. Lime may be used 
instead of earth. When the pail is to be emptied, 
it must be covered and taken to the fields, away 
from the houses. There the wastes may be 
buried. 

A family that cannot have a pail closet may 
build a pit closet. A pit is dug near the house, 
but not too near, and not near a well. A closet 
is built over the pit. Every person who uses the 




Fig. 87. How the ground under the 
house may be kept clean. 
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closet must throw in a little clean, dry earth. 

This kind of closet is not so good as a pail closet. 

Keeping the closet clean. Any kind of closet, 
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Fig. ^, A simple form of closet A pipe carries all odors up into the air. 
A hinged door permits the removal of the pail for emptying. 

whether it be a pail closet or a pit closet, must 
have a good seat. There must be a cover to the 
seat, and when the closet is not in use, the cover 
must be closed to keep out flies. The seat and 
the floor of the closet must be washed at least 
once a week. They should be washed oftener if 
they become soiled. If anybody in the house 
has an intestinal disease, it is best to wash the 
seat with a disinfectant every day. 
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How to dispose of animal wastes. It is insani- 
tary to have animal wastes near a house because 
flies lay their eggs in such matter, and because 
the germs of some diseases, especially of tetanus, 
are found in animal wastes. The custom of 
keeping animals under the house is not a sani- 
tary custom. The ground under the house and 
around it becomes damp and unclean. It is best 
to build stables and pig-pens. They must not be 
near a well or a spring, for fear of infecting the 
water. To keep a stable clean, all the manure 
should be swept up every day. It can be put 
into a large box or barrel, or into a large basket. 
Then it must be kept covered until it is taken to 
the fields, so that flies will not breed in it. 



QUESTIONS 

The germs of what diseases are often in human wastes ? Men- 
tion some dangerous ways of disposing of wastes. Describe 
a sewerage system. What is done with the wastes where 
there is a sewerage system ? 

Describe the pail system. Is it cheaper for a town to pay for 
a safe way of removing waste matter, or to let it be scattered 
about ? Why ? 

In places where there is no sewerage system, how may a family 
dispose safely of waste matter ? How should a closet be cared 
for ? Why is it insanitary to keep animals under a house ? 
Where should stables and pig-pens be built ? What should 
be done with the manure in a stable ? 



CHAPTER XXVI 

WHAT EACH PERSON CAN DO FOR SANITATION 

As you study this book, you may think, ** I 
should like to do something to prevent these 
dreadful diseases from killing so many people. But 
I cannot do anything. I cannot build a water 
system, or a sewerage system ; I cannot put a 
cement floor on the market ; I cannot order the 
sellers in the market to cover their goods. There 
is nothing that a schoolboy or a schoolgirl can do." 
It is true that you cannot do anything so costly 
as building a water system, but you are mistaken 
when you think that there is nothing for a boy or 
a girl to do. Vou can do a great deal to keep dis- 
ease germs from getting into your own body. This 
is very important, not only because it is unpleasant 
and dangerous for you to be sick, but also because 
other persons may get a disease from you. You 
are protecting other people as well as yourself 
when you keep germs out of your body. Another 
thing that you can do is this : You can take care 
not to spread the germs of diseases. 

Keeping germs out of the body. If you want to 
keep disease germs out of your body, you must be 
clean. Especially must you keep your hands clean. 
This does not mean dipping them in water once 
a day. It means washing them carefully several 
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times a day. You should always wash your hands 
after you have been to the closet. Remember 
that intestinal diseases are among the worst dis- 
eases that afflict Filipinos, and that germs from 
the body of a person who is not sick, or is not very 
sick, may be spread from 
the hands and may cause 
severe sickness in other 
persons. Your nails also 
must be clean. Germs 
gather in the dirt under 
the nails, and from them 
they get to food or any- 
thing that is touched. 

Keeping the body clean. 
To keep your body clean 
you must bathe. At least 
twice a week, you should 
wash your body carefully with soap. It is not 
wise to bathe after eating; the best time is in 
the morning before breakfast, or just before going 
to bed. Unless a person is sickly, a bath every 
morning is best. 

Keeping the teeHi clean. It is very important to 
keep the teeth clean. When food sticks between 
the teeth, it decays there and makes a good place 
for any germs that get into the mouth to grow and 
multiply. Then the teeth decay, and great numbers 



Fig. S9. Washing the bands 
thoroughly with soap and water 
helps Co free them from germs. 
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of germs go down the throat and cause trouble 
in the stomach and intestines. Every person 
should have his own 
toothbrush ; he should 
never use another per- 
son's, and he should never 
allow another person to 
use His. He should be 
careful, too, to use only 
pure water for washing 
his teeth. Water that is 
bad to drink is bad to use 
in cleaning the teeth, for 
the germs in it get into 
the mouth and are swal- 
lowed. 

Clothing. To keep the 

body clean the clothes, Fic. 90. Teeth lik* these fumiab 

and especially the under- » pi'"^<^ fo' the growth of di«.se 
clothes, must be changed 

often. Some persons sleep in the clothes that 
they wear all day. This is an unhealthful cus- 
tom, for the clothes are damp with perspiration, 
and soiled by the perspiration and the scales 
that come from the skin. 

Guarding the mouth. The germs of most dis- 
eases can get into the body through the mouth. 
It is necessary, therefore, to take care that germs 
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do not get into the mouth. If you keep your 
hands clean, germs will not get into your mouth 




91. Keep the fingers away fiom the mouth, the n 



from your hands. If you do not eat with your 
fingers from the same dish with other persons, 
and if you do not eat food that other persons 
have handled, you will not get germs from their 
hands. If you do not eat food that flies and cock- 
roaches have been running over, you will not get 
the germs that those insects carry. If you do not 
drink from the same cup with other persons, you 
will not get from the drinking cup germs from 
other persons' mouths. 

In guarding the mouth, remember what you 
learned in Chapter XI about putting into your 
mouth things that have been in the mouth of 
another person. Do not borrow pencils, whistles, 
or toys that other children have had in their 
mouths. Be careful not to borrow the books or 
toys of a child who has a cold. 

Keep away from persons who have infectious 
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diseases, unless you can do something to help 
them, for disease germs come from the bodies of 
the sick. 

General directions for avoiding the spread of 
germs. It is necessary for you to take care to avoid 
spreading disease germs, as 
well as to avoid getting them 
into your own body. Many 
of the things to be done you 
have learned in this book. 
You will remember that many 
diseases are spread by people's 
hands. Here you see an- 
other reason for keeping your 
hands clean. Another way in 
which germs are often spread 
is in sputum. When you 
think how many persons die 
of consumption and other 
diseases of the air passages J^°; '^;„S''any.'hS Ih',' 

and lungs, you will understand may have been in someone 
1 * L * i. "i else^s mouth, 

why we say it is wrong to spit 
on the floor or on the street. From studying 
the chapters on intestinal diseases, you under- 
stand what harm people do when they are care- 
less about the wastes from the body. // is both 
indecent and insanitary to leave body wastes in 
any place except a closet. When people are 
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working in the fields, far from the town, they 
should bury all waste matter and cover it well 
with earth. Intestinal worms are especially likely 
to be spread by wastes left in the fields. 

Keeping the body strong. Our third great rule 
for avoiding germ diseases is this : Keep the body 
strong, so that it can fight disease germs that get 
into it. To do this you need good food, fresh air, 
and exercise. You will learn more about the 
needs of the body when you study physiology and 
hygiene. For the present, we shall speak of only 
a few habits that weaken the body, and so give 
disease germs a chance to grow in it. 

Clearing the body of wastes. The body needs 
to be cleared of wastes every day. If this is not 
done, the unused food in the intestine makes a 
good home for germs. The germs make poisons 
in the intestine that weaken the body, and so give 
germs in other parts, as in the lungs, a chance to 
grow. Many headaches are caused by poisons 
made by germs growing in the intestine. You 
cannot keep your health unless the poisonous 
wastes are cleared out of the body every day. 

Tobacco, alcohol, and opium. Tobacco, alcohol, 
and opium are all things that weaken the strength 
of the body. Smoking tobacco hurts the thin, 
moist lining of the air passages. Germs that get 
into the air passages find it easy to grow there. 
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Alcohol and opium weaken the body so that it 
cannot resist germs well. 

Fresh air. Nothing strengthens the body more 
than breathing plenty of fresh air. The fresh out- 
door air has a great deal of oxygen in it. When 



Fig. 93. An insanitary and uncomforlable way to sleep. 

we breathe this kind of air, the blood gets oxygen 
enough for the whole body. When we breathe 
the air of a close room where there are many 
other people, we do not get much oxygen. In- 
stead, we get a great deal of the carbon dioxid 
that has come from the other people's lungs. At 
night many persons shut all their windows, and 
do not let any fresh air get into the bedroom. 
This is bad if only one person is sleeping in the 
room. But it is much worse if many persons 
sleep in the same room. The custom of covering 
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the head also is bad, because the air that is 
breathed out must be breathed in again, and the 



Flc. 94. A saaitary uid comfortable viy to steep. 

body gets back the carbon dioxid that it does not 
want, instead of getting the oxygen that it needs. 

QUESTIOirS 

In what two ways can you help to check the spread of infec- 
tious diseases ? Why must the hands be kept clean? Why is 
cleaning the teeth important ? What causes teeth to decay ? 

What can be done that will help to keep germs from getting 
into the mouth ? Mention some of the ways in which 
people spread germs. How can they avoid spreading 
germs in these ways ? 

What is the third great rule for fighting germ diseases? 
Why does it injure the body to have unused food lying in 
the intestine ? Mention some things that weaken the body. 
Explain how it injures the body to be without ficsh air. 



CHAPTER XXVII 

PUBLIC SANITATION 

By public sanitation we mean the work that 
must be done by the town, the city, and the whole 
country, for the health of all the people. What- 
ever can be done better and cheaper by the 
government than by each family is public sani- 
tation. Water systems, sewerage systems, the 
care of markets, the care of streets and roads, 
the building of hospitals — all these things 
are public work. They must be done by the 
government, because the government, which is all 
the people, can do the work cheaper and better 
than each family can do it for itself. 

What a municipality should do for the health of 
its people. Part of the work of public sanita- 
tion must be done by the government of each 
municipality. The municipality must keep the 
town clean. It must try to get a good water 
supply for the people. It must keep the 
market in a sanitary condition. It must punish 
people who do anything that makes the town 
insanitary. 

Sanitary work done by the government of the 
Philippine Islands. The government of the is- 
lands does a great deal for sanitation through the 
Bureau of Health in Manila. This bureau sends 
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out vaccinators; it takes care of the lepers; it 
studies the diseases common in the islands and 
tries to help the people to avoid them ; it sends 
doctors and nurses to places where there are epi- 
demics. Another important part of the govern- 
ment work is the quarantine work at ports where 
ships from other countries come in. 

The Bureau of Health also directs provincial 
and municipal officers in their sanitary work. It 
orders everybody to report to the health officer or 
to the municipal president every case of infectious 
disease. Sometimes the health officers quaran- 
tine the house; sometimes they isolate the patient; 
sometimes they send the patient to the hospital; 
almost always they disinfect the house and the 
patient's clothes. 

Quarantine. When a town or a house is quar- 
antined, no one may go out of it without the 
permission of the health officers. When a ship 
is quarantined, no person on the ship may go 
ashore without the permission of the quarantine 
officer. Quarantine is enforced to keep disease 
from spreading. It is especially valuable for 
ships, and is the only sure method of preventing 
the spread of disease from port to port. It is by 
quarantine that plague is kept out of this coun- 
try; lepers are kept from coming in; and cases 
of infectious sore eyes are kept out 
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Isolation. When a patient is isolated, he is 
put in a room by himself, and only the doctor 
and the persons who take care of the patient go 
into the room. Even when a person has only a 
mild disease, it is much better to isolate him, for 
germs from a mild case of a disease may cause a 
severe attack in another person. It is better for 
the patient, also ; crowds of visitors excite and 
weaken him, and he will recover much sooner if 
his room is kept absolutely quiet. 

Disinfection. There are several things that may 
be used for disinfecting houses, for disinfecting 
clothes, the hands, furniture, waste matter — any- 
thing that germs may be in. Some of these 
disinfectants are poisonous; some of them are 
good for clothes, but spoil metals ; some are too 
strong for the skin, but may be used on clothes 
or furniture. It is best to ask a doctor or a 
druggist which disinfectant to use. The most 
common disinfectants are these : 

Bichlorid of mercury. This is good for the 
hands, for washing floors and furniture, and for 
clothing that can be soaked in it. It is bad for 
metals, and it is not good for waste matter. It 
is very poisonous. 

Biniodid of mercury. This is very good for 
disinfecting the hands and can be used on metals. 
It is put up in tablets ("germicidal discs") that 
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contain besides the biniodid of mercury other 
substances to make the biniodid of mercury 
dissolve easily in water. It does not injure the 
hands. 

Carbolic acid. Carbolic acid is useful for dis- 
infecting anything. It is especially good for dis- 
infecting sputum. Do not make the mistake of 
using a few spoonfuls of carbolic acid in a pailful 
of water when disinfecting, for this is too weak to 
kill germs. One part of the acid to twenty parts 
of the water must be used -^ a whole pint of the 
acid in a pailful of water. 

Milk of lime. This is a cheap disinfectant, 
and is especially good for disinfecting the body 
wastes. To use it, put freshly slaked lime into 
four times its weight of water; or add the hard 
lumps of quicklime to the water and stir until you 
have a thick whitewash. Air-slaked lime (lime 
that has been in the air until it has crumbled to a 
fine powder) is worthless ; use only quicklime. 

Sunlight as a disinfectant. Bright sunlight 
kills all kinds of disease germs. When clothing, 
furniture, or other articles cannot be disinfected 
in other ways, they should be placed where the 
sun will shine on all parts of them. 

Hot water and fire as disinfectants. When you 
cannot get any of these disinfectants, remember 
that boiling water and fire will always kill germs. 
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Boil anything that can be boiled. Burn anything 
that is not of great value. Bury all wastes at once. 
Wash furniture and floors with hot water and 
plenty of soap. You can do a great deal in this 
way to prevent germs from your house from in- 
fecting the neighborhood. 

Smell and disinfection. Some persons think 
that strong-smelling things will kill germs. This 
is a mistake. Germs are not injured by things 
burned in the sick-room, or by a little carbolic 
acid set out in a saucer. You would not try to 
cook rice by burning something else, or by setting 
it beside a pan of hot water. It is no more reason- 
able to try to kill germs by burning something 
else, or by putting a disinfectant near them. 

Hospitals. A most important part of public 
sanitation is the building and maintaining of 
hospitals. In a place where there is a hospital, 
people who have any kind of disease can get good 
treatment. But hospitals are especially useful in 
epidemics. The patients are cared for by doctors 
and nurses who know what is best to do for each 
disease. They have the right medicine and the 
right food. In a hospital ever)^hing used by the 
patient can be disinfected. Germs from his body 
will not get to the food, the drinking water, the 
hands, or the clothes of other persons. There is 
no way of stopping the spread of a disease so sure 
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as taking care of the patients in a hospital, where 
disinfection is understood. 

What a village improvement society is. In many 
small towns in the United States, and in some 
towns in the Philippine Islands, there are societies 
or clubs called Village Improvement Societies. 
Such a society tries to find out what the town or 
village needs to make it a better place to live in. 
In some places, a new schoolhouse is needed; 
then the Society works to get a new schoolhouse. 
In another place, the streets are not kept clean ; 
then the Society tries to get the town officers to 
clean the streets. In another place, perhaps, the 
plaza is illkept ; the Society works to make the 
plaza a clean, pleasant place, with paths and shade 
trees. In short, whatever the town needs, the 
Society tries to get. Sometimes it raises, money ; 
sometimes it sends a petition to the municipal 
officers; sometimes the members give their time 
and do the work themselves. 

What a village improvement society can do for 
sanitation. Is your town a sanitary town ? Has 
it a good water supply } Has it a sanitary mar- 
ket ? Do all the families have some sanitary way of 
disposing of wastes and garbage } Are there very 
few mosquitoes in the town ? Is it well drained? 
Are there clean, convenient public closets for the 
schoolhouse, for the municipal building, and for 
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the other public buildings? If there is anything 
that your town needs to make it sanitary, a Village 
Improvement Society should be formed. It will 
be easiest, at first, to interest the pupils in the 
school ; but after a while the men and women in 
the town may be persuaded to join the Society. 
The Society should decide what the town needs 
most. It should try to find out how best to get it 
for the town ; it should find out the best kind of 
thing to get or to do ; it should find out the cost 
of doing it ; it should try to interest all the people 
in the improvement of the town. If each member 
of the Society agrees to do what he can to keep 
his own house and yard in a sanitary condition, 
the town will be greatly benefited. 

Who benefits by sanitation. Remember that it 
is the people of the town who suffer when the 
town is insanitary. They must stand the loss of 
time and money that comes from disease. Re- 
member that it is the whole Filipino people that 
suffers when infectious diseases kill thousands of 
men, women, and children, and make many thou- 
sands more too helpless to support themselves. 
It is only by sanitation that the people can be 
protected against their enemies, the germs of 
disease. The whole people benefits by sanitary 
measures, for they make safe the life and the 
health of all the people. "We must bear in 
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mind that in this most important of Philippine 
problems the ones directly interested are we our- 
selves, and only ourselves, the Filipinos. If these 
evils are not remedied, it is our people who 
suflFer. ... If, for economic reasons, we cannot 
at first solve the problem in all its largest exten- 
sion, let us at least make a small beginning by 
putting into execution such measures as can be 
accomplished, measures of immediate practical ap- 
plication, without that being in any way detrimen- 
tal to a realization, later, of the whole project."* 

QUESTIONS 

What is public sanitation ? What are some of the things that a 
municipality should do for the health of the town ? Mention 
some things that the government of the Philippine Islands 
does for the health of the people. 

Explain the object and advantages of quarantine. What dis- 
eases are being kept out of the Philippine Islands by 
quarantine ? 

Name some disinfectants. How may germs be killed when we 
cannot get these disinfectants ? 

Why is it better to treat in hospitals persons sick with infectious 
diseases ? 

What can Village Improvement Societies do for their towns? 
What five things do you think your town most needs to 
make it a sanitary town ? Can your school do anything to 
secure any of these things ? Who is benefited by any sani- 
tary work that is done in the Philippine Islands ? 

1 From an address, The Causes and Remedies of Infant Mortality 
in Manila^ by Dr. Fernando C. Calderon. 



APPENDIX 

THE USE AND ABUSE OF OPIUM 

By the Right Reverend Charles H. Brent 

The Poppy. First let us see what opium is. It is a 
product of the poppy. The kind of poppy which pro- 
duces opium is known as Papaver somniferunt^ or sleep- 
bearing poppy. The flower has petals of white or red, and 
leaves frosted with pale green bloom. It is hard to be- 
lieve that this innocent-looking flower plays an important 
part in the world's history. But such is the fact It is a 
valuable article of commerce. In India, China, Turkey, 
and Persia hundreds of thousands of hektars are under 
poppy cultivation. Millions of people are employed in 
caring for and gathering the crops. In India alone the 
profit to the government, or the revenue, reaches as high 
as P 50,ooo,cxx) in a year. The poppy was once (1840- 
1843) the cause of a great war between England and 
China. China wished to prevent opium from coming 
into her territory from India. England refused to re- 
spect China's wishes, and the result was the Opium War. 

Different countries have had commissions appointed 
to study the problem of controlling the use of opium. 
In 1909 thirteen great nations sent representatives to 
the International Opium Commission in Shanghai to 
study the question and make recommendations to guard 
against the abuse of opium. 

Opium. The poppy is an important flower because 
it has medicinal value. The medical property of the 
poppy is opium. Properly used, it is a help in some 
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forms of illness; wrongly used, it is an awful curse, 
destroying body, mind, and character. 

Like all other blossoms, the poppy lives to bear 
fruit. At the close of its short life, the petals fall off 
and leave a green seed-pod or capsule. This capsule 
ripens into a brown, leathery shell. Before it is ripe its 
green coating is cut, or scored, and a milky juice flows 
out. This juice is caught in vessels and thickened into 
a gummy, brown paste. It is then made into balls or 
cakes of equal weight, when it is ready for the market. 

Morphia. The most important drug derived from 
opium is morphia. It is used much in medicine. The 
dangers in its use are so great that doctors give it to 
sick people with caution. 

Morphia is made chiefly in Germany from Turkish 
and Persian opium, which contains a larger percentage 
of the drug than Indian or Chinese opium. It takes the 
form of a white powder or tablet. Morphia is so power- 
ful that as much as would cover this mark ^ would be 
a strong dose, enough to send a person to sleep. 

There are other drugs derived from opium. Some 
important ones are narcotine, codeine, heroin, and a 
liquid extract known as laudanum. 

Medicinal use of opium. Never use opium in any form 
except when a good doctor orders it. It should then be 
taken only in the quantity and the way he directs. 

The effect of opium is first to soothe the person who 
takes it. Soon after deep sleep follows. In countries 
where people do not have knowledge of medicine, they 
think that anything which quiets pain helps to cure 
^icknes$. For this reason in India^ Formosa, and the 
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Philippine Islands opium is wrongly used to prevent or 
cure fevers like malaria. In India the natives eat it for 
this purpose. But fevers are not prevented or cured by 
opium. Because pain or discomfort is deadened, it does 
not follow that a cure is being worked. On the con- 
trary, disease may only be increased. 

Opium is given by doctors in one of the drugs men- 
tioned. It is always prescribed in very small quantities. 
It is given through the mouth or else injected, usually 
into the arm, through a hollow needle. Good doctors 
give as small amounts and as few doses as possible. 

The habit once formed of using any of these drugs is 
the hardest of all habits to break. The chief reason for 
using opium is to give momentary relief from severe pain. 
But even if the patient gets a little rest by using it, when 
he wakes he usually suffers unpleasant consequences. 
A craving is started for another dose. 

Opium slows the pulse and retards the action of the 
bowels. An overdose stops the breathing, and death may 
follow from suffocation. If a person is poisoned with 
opium, give him strong coffee or an emetic like mustard 
and water, and use every means to rouse him from sleep. 

Opium abuse. Any use of opium except as a medicine 
is vicious and dangerous. Sooner or later it destroys 
manhood. There are three chief forms which opium 
abuse takes : eating, smoking, and injecting. 

I. Eating opium. In India the natives eat crude 
opium as an indulgence. About 2 per cent of the 
population have the habit. It frequently begins by 
fever patients taking opium as medicine. When they 
have once begun its use, they keep taking larger and 
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larger doses until body and mind and character are 
ruined. 

2. Smoking opium. Opium smoking is one of the most 
harmful forms of opium abuse. You cannot compare 
it f o tobacco smoking, which has not the awful results of 
opium smoking. Opium smoking is the chief indulgence 
of the Chinese. It is found also in the Philippine Islands. 

Crude opium is specially prepared for the pipe. It 
takes the form of a thick liquid like molasses. The pipe 
is a hollow tube or stem with a small hole into the bowl 
on the side of the stem. A drop of prepared opium is 
cooked over a lamp and placed in the bowl. The 
smoker, lying down, takes a few puffs and inhales 
them. Then he sinks back into a dreamy stupor. 

The effect of opium smoking is first to injure the 
digestion. The victim becomes thin and haggard. If 
he cannot get his dose at the usual hour, he grows 
nervous, has aches and pains, and is useless for work. 
A terrible craving for more opium seizes him. You 
have heard of the torture of travelers lost in a desert 
Their thirst is no worse than the opium smoker's craving. 
He soon loses all moral decency. He will lie or steal 
to get a supply of the drug. Fathers have even sold 
their children to get money for opium. Misery, disease, 
and crime are the end of the opium smoker's career. 

3. Injecting opium. It is in the form of morphia 
that opium is injected. Morphia should never be taken 
except under doctors' orders and in serious illness. Its 
frequent use forms a habit more quickly than opium 
smoking. Its consequences are similar, but it does its 
work of destruction to mind, body, and soul more rapidly. 
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It is possible for opium victims to be cured, though 
only after long suffering. Many so-called "opium cures" 
contain opium and only make the victim worse. An 
opium victim ought to be placed in the hands of a good 
doctor, whose advice should be followed. But an ounce 
of prevention is worth more than a pound of cure. Shun 
opium in every form as you would a poisonous snake. 
Never deceive yourself into thinking that you can ex- 
periment with opium. Persons who try it, " just to see 
what it is Uke,'* become slaves before they know it. 

Opium legislation. The United States in all parts of 
her territory, including the Philippine Islands, prohibits 
the growth of the poppy and the manufacture of opium, 
which can be imported and used only for medicinal 
purposes. This law went into effect in the Philippine 
Islands on March i, 1908. 

Under Spanish rule the right to import and sell opium 
was annually sold, or farmed out, by the government to 
the highest bidder. Opium could be used only by the 
Chinese in the islands. Selling to Filipinos was prohib- 
ited, but the law was broken in some places. 

After the American occupation there was no restric- 
tion on the sale of opium from 1 901 to 1905. A duty 
was imposed on that which was imported. In 1903 a 
committee on opium legislation was appointed which 
recommended steps leading to the prohibitory law 
now in force. No licit or lawful opium, except for 
medicinal purposes, can now enter the islands. Some 
is brought in by smugglers. 

The history of opium in China is interesting. It has 
been used there medicinally since the seventh century. 
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It did not become an alarming indulgence until people 
began to smoke it. Tobacco smoking was unknown in 
the Orient until the sixteenth century. The Spanish 
introduced it into the Philippine Islands from America, 
and quickly it spread throughout the East. The prac- 
tice of mixing opium with tobacco began in Java in the 
seventeenth century. It was carried from there to For- 
mosa. From Formosa it spread to Amoy and through- 
out the Chinese Empire. 

Soon opium alone took the place of the mixture of 
opium and tobacco. The habit of opium smoking in- 
creased alarmingly, and in 1729 an Imperial Edict for- 
bade it. From this time opium dealing became a crime 
in China, but the vice of smoking has spread until about 
2i,cxx),ooo people are victims. 

One reason why the vice is so bad in China is because 
England has annually sent large quantities of Indian 
opium into China for the last hundred years. In 1908, 
there were shipped to China 3,930,650 kilos of Indian 
opium. China herself also produces more than this 
amount annually. For many years China has fought 
against Indian opium, but England has been too strong 
for her and has kept on sending it to China. It means 
a large sum of money to India, for which country Eng- 
land is financially responsible* In 1907 England and 
China agreed that the Indian export for China should 
be decreased one tenth every year, and the production 
in China should also be decreased one tenth every year. 
Therefore after 191 7 the opium trade will cease in 
China. The whole world is interested in the attempt 
of China to free herself from the vice of opium abuse. 



CHOLSRA CIRCULAR NO. 1 

The circular here reprinted was issued by the Bureau 
of Health for the Philippine Islands : — 

Manila, P.I., August ^g, ^goj. 

Cholera has reappeared in the city of Manila and its 
vicinity. TAis disease can be introduced into the system 
only through the mouth. It is caused by organisms too 
minute to be seen except with a microscope. These 
organisms are readily killed by heat, and the disease 
may therefore be successfully combated by the proper 
use of fire and hot water, which are at the disposal of 
every one. 

To avoid cholera and prevent its spread observe the 
following precautions : — 

1. Boil all drinking water and place it while hot in 
covered vessels. Do not dip up the water when needed, 
but pour it into drinking cups ; otherwise cholera germs 
may get into the water from the hands. 

2. Do not touch drinking water or food with the 
hands unless they have just been washed in water that 
has been boiled. 

3. Eat only cooked food. Avoid all fruits, raw vege- 
tables, and raw fish. Dried fish may be made safe by 
thoroughly heating. Fruits may be made comparatively 
safe by dipping them a few seconds into boiling water. 

4. Flies may carry cholera germs on their feet from 
human excreta to food; therefore, to protect it from 
flies, cover all food immediately after it is cooked. 

5. If cholera appears, build smudges under houses to 
drive flies away. 

6. Boil all water used for diluting milk. 

177 
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7. Cook all meats and fish thoroughly so as to heat 
the same throughout 

8. Keep kitchen and table dishes thoroughly clean 
and scald them before using. 

9. Keep the place in which you live, the ground 
under the house, and everything pertaining to it, clean. 

10. Outhouses, closets, and vaults can be made safe 
by putting in lime or carbolic acid. When this cannot 
be done, dejecta must be buried or thoroughly covered 
with earth. 

11. Isolate all the sick. It is recommended that a 
house in each barrio be set aside for this purpose. 

12. All the dead should be embedded in lime and 
buried three feet under the surface. 

13. Filth or vomit and the dejecta of the sick should 
be promptly cleaned up with boiling water and buried. 

14. Clothes and bedding used by sick persons must 
either be burned or boiled. Do not wash any clothes 
near wells or springs nor permit surface water to run 
into any well or spring. 

15. Municipal presidents and municipal councilors 
should enact these rules as ordinances and see that they 
are enforced. 

16. All school children are requested to inform their 
parents of these rules, which, if observed, will prevent 
great loss of life. 



BOOK TWO 

PHYSIOLOGY AND HYGIENE FOR THE 

TROPICS 



We suffer from disease because of ignorance ; 
we escape it through knowledge. 

Richards 



CHAPTER I 
LIFE AHD HEALTH 



n depends on the cond[tions under 

Three boys threw their tops into a ring. One top hit 
a small stone and fell on its side. The second top struck 
in a sandy place in the earth, and in thirty seconds its 
spinning was over. The third top found itself on smooth 
ground and it continued to spin for more than a minute. 
How long mil a top spin? We cannot say. It depends 
on the conditions under which the spinning is done. 

The length of human life. There is a common idea 
that the body has a certain " natural ".' hfetime. This 
idea is not correct. In Europe three hundred years 
ago the average human life was twenty years. ~ta 1910 
it was forty years. At the present time in India it is 
twenty-four years. In the state of Massachusetts it 
is forty-five years, and in Sweden it is fifty-two years. 
181 
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MassachuseUs 



Europe 



In New York City twelve years have been added to the 
average life since 1866, and in Grermany before the 
great European war human life was lengthening at 
the rate of three months each year. 

The hmnan machine may be destroyed in its first 
Sweden month by lack of proper 

food; it may suddenly be 
wrecked by disease germs 
after it has been running 
smoothly for twenty-five 
years ; or it may give good 
service for sixty, seventy, 
eighty, or even one hun- 
dred years. A top spins 
longer on a smooth than on a 
rough surface, and the 
human body lasts longer 
when it lives and works under 
good conditions than when 
it is neglected and abused. 
Preventing sickness. In 
Ceylon for each 1000 people 
there are each day, on an 
average, 65 persons sick. In 
Spain for each 1000 inhabit- 
ants the daily average of sick persons in 191 2 was 44; 
in the United States it was 28 ; in New Zealand it was 
18 ; and in Manila in 1914 it was 58. In London, Paris, 
Berlin, Munich, and Amsterdam in 1880, the daily aver- 
age number of the sick was 55 for each 1000 inhabitants ; 
by 1909 the nimiber had fallen to 31. 




52 yrs. 45 yrs. 40 yrs. 24 yrs. 

Fig. 2. A diagram showing the 
average length of life in different 
parts of the world. The length of 
time the human body lasts de- 
pends on the care that it receives. 
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Ceylon 



United States 



New 
Zealand 



These facts prove that the amount of sickness m 
different countries depends on the intelligence that 
the people use in caring for their health. They show 
that to a great extent a nation can decide for itself 
how many of its people shall 
each day be sick and how 
many of them shall be well. 

Disease prevails because of 
ignorance. If it is possible to 
escape sickness, why do men 
suffer from it? It is because 
most persons do not under- 
stand that health can be de- 
served and earned. Within 
the last forty years the real 
causes of many diseases have 
been discovered, and the way 
to prevent many of the most 65 

important of them is now Fig. 3. a diagram showing the 
1 rrri • i 1 J 1. avcragc daily number of sick per- 

knOWn. IhlS knowledge has ^^^ per looo inhabitants m dif- 

come into the world very ^^^^^ countries in 1912. The 

J amount of sickness in any country 
suddenly, and people in depends to a great extent on the 

general do not yet understand ^^^t^^^^^l "^t.^. 
it. All over the world, there- 
fore, people are still suffering from, disease because of 
their ignorance. The ancient Greeks taught that knowl- 
edge is virtue and that ignorance is sin. The great sin 
in the world of health today is ignorance, and we are 
punished for this ignorance by the preventable sickness 
that is among us. 
Keeping the laws of health. Cut your finger and 
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you will suffer; bum your hand and you will smart 

for it. Keep the laws under which your body lives 

and you will enjoy health ; break 

them and you must bear the 

punishment. You did not make 

the laws of health ; you cannot 

change them. Nature has laid 

down her rules, and the wise course 

for you to follow is to find out 

what they are and then obey them. 

Fic. 4. Alexander the In the second part o! this book 

2ri..t.Si'iS "' 'tall study the human body 

no attention to his beaJth. and the laWS of itS life. 



QDESTIOHS 

What was the average length of life in Europe 300 years 
ago? What is the average length of life at the present 
time in India ? in Massachusetts ? in Sweden ? In 
New York City how much has been added to the averse 
life since 1866? How rapidly was human life lengthening 
in Germany before the great European war? Is there 
a "natural" lifetime for the body? Give a reason for 
your answer. 

How many persons are sick each day for each 1000 inhabit- 
ants in Ceylon? in Spain? in the United States? in New 
Zealand? in Manila? How much has sickness decreased 
in certain European cities during the last 30 years? 

Why do people allow preventable illness among them? 
What result follows the keeping of Nature's laws? What 
is the result of breaking these laws? What course should 
we pursue with regard to them? 
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STTOGESTIONS TO THE TEACHER 

A person's general point of view has a great deal to do with his use- 
fulness, and the teacher should gradually lead the class to see the 
advantages of a strong body. The pupils should understand that 
all wealth must come by labor ; that a people can have only what 
it earns by its work ; and that a weak or sick people is not able 
to do much work and therefore must remain poor. The intel- 
ligent care of the human machine and its use in an intelligent 
way is the basis of all civilization and progress, and one of the 
first duties of schools is to educate the pupils in matters that per- 
tain to their own and the public welfare. 

At all times, therefore, the teacher should attempt to teach not only 
the subject-matter of the lessons but the applications of the les- 
sons to the lives of the pupils and to the community in which 
they live, and the class should be trained to the idea that much ill- 
ness can be prevented by proper foresight. 



CHAPTER n 

THE HUMAM BODY 

The human body is a wonderful machine. It walks 
and runs, it breathes, it eats, it sees and feels, it thinks. 
It is made of hundreds of parts ; yet all these parts work 
together as one whole. 
In all the world there 
is nothing else so won- 
derful as the body in 
which we live. In this 
chapter we shall study 
the plan upon which it 
is built. 
The three divisioos of 
*"""" the body. The body 

has three great divi- 
sions: the head, the 
trunk, and the upper 
and lower limbs (arms 
and legs). Each of these 
divisions is made up of 
■""■^ many parts. On the 

opjwsite page you can 
see a picture of the body 
and learn the names of 
Fio. J. The cavities of the body. some of its most impor- 
tant parts. 
The two cavities of the body. There are two cavities 
m the body ; and many organs (parts of the body) are 
in these cavities. One cavity is in the head and in the 
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l88 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

bones of the back. The brain and the spinal cord are 
in this cavity. The other cavity is a great cavity in 
the trunk. It is divided 
by the diaphragm into an 
upper part (cavity of the 
chest) and a lower part 
(abdominal cavity). The 
> heart and the lungs are in 
the chest. The stomach, 
liver, intestines, kidneys, 
and some other organs are 
in the abdominal cavity. 

The WOTk of the body 
parts. The body is sup- 
ported by the bones. It 
is moved by the muscles. 
The lungs take in oxygen 
for it from the air. The 
stomach and intestine and 
their helpers prepare food 
for it. The heart pumps 
the blood through the 
body, and the kidneys 
take poisonous wastes out 

Fio.7- Section of the body showing the of the blood. Each of 
positioa of the organa in the csvilies. 

the many body parts has 
a work to do, and unless each part does its work the 
body will die. 

There is a story about a pair of arms that grew tired 
of always finding food for the lazy stomach. The arms 
said that the stomach did not work and yet it took aU 
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the food. So they got no more food for the stomach. 
But by and by all the body became hungry and sick, 
and the axms became weak, and hungry too. Thus we 



see that each part of the body must do its work, or the 
body cannot be well. The bones cannot do the work of 
the muscles, and the stomach cannot do the work of the 
lungs. 

The ruler of the body. All parts of the body must be 
made to work together ; over them all a ruler must be 
set. This ruler of the body is the nervous system — 
the brain and spinal cord, with the nerves that go out 
from them (Fig. 99). When we walk, it is the nervous 
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system that causes the right muscles to move. When 
we eat, the nervous system sets the digestive organs to 
work. It governs the heart and lungs and controls all 
the body. The nervous system governs all the body and 
causes aU its parts to work together for the good of the 
whole. 

Anatomy, phjrsiology, and hygiene. In this book, we 
shall study the parts of the body and the way they are 
joined together. This is anatomy. We shall study also 
the work that these parts do. This is physiology. We 
shall study also how to take care of the body so that 
it will not become sick. This is hygiene. Of all the 
subjects that you will study, either in school or after 
you leave school, hygiene is the most important; for 
when you study hygiene you are learning how to keep 
the Laws of Life. 

QUESTIONS 

What are the three great divisions of the body? Where 

is the brain? Where is the spinal cord? 
What is the upper part of the cavity of the trunk called? 

What is the lower part called? What separates these 

two cavities? What organs are in the chest? What 

organs are in the abdominal cavity? 
Tell the story of the arms that refused to get food for the 

stomach. What is the work of the nervous system? 
What is anatomy? physiology? hygiene? Why is hygiene 

important ? 



CHAPTER m 

THE SKELETON 

Teere are two hundred and six bones in the human 
body. These bones are called the skeleton. Feel your 
body in almost any part, and under the skin and soft 
flesh you will find the hard bones. Under the hair and 
skin of the head, there are bones. In the fingers and 
in the toes, there are bones. Down the middle of the 
back, you can feel a row of bones under the skin. All 
through the body you will find bones, and each of these 
bones has a work to do. On page 193 you can see a 
picture of the skeleton and learn the names of the prin- 
cipal bones. 

Work of the skeleton. The skeleton has three kinds 
of work to do. Its first and greatest work is to support 
the body. If there were no bones in the body, the body 
would be weak and soft and would fall down ; but the 
bones are hard and strong and hold up the body so that 
it can stand upright. 

The second work of the bones is to protect the parts 
of the body that are easily hurt. The brain, the heart, 
and the limgs are delicate organs, and they are protected 
by the bones of the head and the bones of the chest. 

The other work of the bones is to help the muscles 
move the body. The work of the muscles (Fig. 22) is 
to move the body ; but if there were no bones, they could 
not do this work. The muscles are fastened to the bones, 
and they make the body move by pulling on the bones. 
We shall learn more about the use of the skeleton in 
moving the body when we study about the muscles. 

XQI 
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The skull. The skuU is made up of the twenty-eight 
bones of the head. Eight of these bones make a strong 
box (the cranium) to protect the brain. Six little bones 



Fig. 9. The bones of the trunk. 

are in the ears, and the other fourteen bones of the 
skull form the skeleton of the face. 

The spinal column. The spinal column is the most 
important part of the skeleton for supporting the body. 
It holds up the trunk, and the head sits on top of it. 
The arms are fastened to the trunk, so that the ^inal 
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column must hold these up also. When a person's spinal 
column is broken, it is not possible for him to stand up 
or to walk,, because the spinal column si^ports all the 
upper parts of the body. 
Examine Figure lo and you 
will see that all the upper 
part of the body stands 
upon the spinal column as 
on a stem. 

The ^inal colunm is made 
of many parts, and each one 
of these parts is called a 
Fio. II. Vertebne. verUhra li>Iural, verUbra). 

If the spinal column were 
all one bone, we could not bend our bodies or move our 
heads as we do. But the ^inal column bends a little 
between each pair of vertebrje, so that we can ea^y 
bend our bodies forward or backward or from side to side. 
At the lower end of the spinal column, five of the 
vertebrte unite and form a large bone (the sacrum). 
Below the sacrum, three or four little vertebne are 
united to form the coccyx. AU together there are twenty- 
six bones in the spinal column. 

The ribs. The ribs are twenty-four in number, 
twelve pairs. They are all joined to the vertebrse at 
the back. Seven pairs of ribs are joined to the siemum 
in front, three pairs are joined to the other ribs, and the 
two lower pairs have their front ends free. The ribs 
that are joined to the sternum are called the true ribs, 
those that are joined to the other ribs are called false 
ribs, and those that have their ends free are called float- 
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ing ribs. The ribs are long, slender, curved bones, and 
they go around the chest and protect the heart and 
lungs that lie within the chest. They are also used in 
breathing to move out- 
ward and upward the 
walls of the chest. 

Other bones of the ' 
trunk. The other bones 
of the trunk are the 
pelvic bones and the 
shoulder bones. Tlie pel- 
vic bones are large, strong 
bones. These two bones 
and the sacrum are all 
united and form the pel- J^"- "■ Th" scapula. This aat bone 

, , , has many musclea attached to it. The 

ins, or lower part of the ridge Mrengthem the biHie, and iU end 
skeleton of the trunk. P«>videa a p^nt against which the davide 
can be propped. 

The shoulder bones are 

called the clavicle and the scapula. The upper bone of 
the arm is joined to the scapula, and the clavicle goes 
from the scapiila to the sternum and holds the scapula 
in place. When a person falls on his shoulder, the 
clavicle often is broken. Then the shoulder falls forward 
and downward. 

The bones of the arms and legs. The bones of the 
arms and legs are very similar. The ann and the leg 
have each a large bone in the upper part and two smaller 
bones in the lower part. The arm has many small bones 
(carpal bones) in the wrist, and the leg has many small 
bones (tarsal bones) in the ankle. In the hand, between 
the wrist and the fingers, are five bones (metacarpal 
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banes) ; and in each foot, between the ankle and the 
toes, are five bones (tnetatarsal bones). The fingers of 
each hand have fourteen bones (phalanges), and the toes 
of each foot also have fourteen bones (phalanges). The 

arms and legs have the same number of 
bones ; but there is one more bone in the 
wrist than there is in the ankle, and the 
arm has no bone like the patella, or knee- 
cap (Fig. 10). 

The materials in bone. A bone has 
two kinds of materials in it : animal 
matter and mineral matter. The mineral 
matter is hard like stone. Through this 
mineral matter run little fibers (threads) 
Fig. isT^a femur ^^ animal matter. Many of these fibers 

with the mineral are found On the surface of a bone, form- 
matter removed. . , /^1 , . ^ N ,.1 

mg a covermg (the pertosteum) like a 
tough skin on the outside of the bone. If you put a 
bone into the fire, all the animal matter (the fibers) will 
bum up, but the mineral matter will not bum. If a 
bone is put into acid, the acid will take out all the 
mineral matter and leave the animal matter. 

The uses of mineral and animal matter. The mineral 
matter makes the bones strong and stiff so that they will 
support the body, but this mineral matter is very brittle 
(breaks easily). The animal matter bends easily and 
does not break, but it is not stiff enough to support the 
body. If you bend a bone that has been in the fire, it 
breaks easily, because there is no animal matter in it. 
A bone that has been in acid bends so easily that it can 
be tied in a knot. This is because the mineral matter is 
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all gone. The mineral matter makes the bones stiff, and 
the animal moMer keeps them from breaking. 

Experiments. Bum a bone for a long time in a hot fire. 
What has the bone lost? Try bending it. What effect 
has the burning on the bone? 

Fill a bottle with weak hydrochloric, sulfuric, or nitric 
acid (2-5% solution). Soak a slender bone in the acid until 
it is limber. The bone from the leg or wing of a chicken will 
serve for this purpose, and if no acid is at hand, strong vine- 
gar may be used instead. What does the acid remove from 
the bone? What effect has this on the bone? 

Bones of old persons and of children. The bones of 
an old person are very brittle, and if he falls they are 
likely to break. When a bone of an old person is 
broken, the ends grow together very slowly, and some- 
times they will not grow together at all. An old 
person should not be expected to climb ladders or do 
anything that may cause him to fall; for to an old 
person a fall may be a very serious matter. 

The bones of a little child have much animal matter 
in them. They bend easily, but it is difficult to break 
them, because the animal fibers bend and do not break. 
When the bones of a young person are broken, they grow 
together quickly, because there is much living matter in 
them. 

Shapes of bones. Where the principal work of a 
bone is to protect some part of the body, or where many 
muscles are joined to a bone, the shape of the bone is 
usually flat. But where the chief work of a bone is to 
support the body, it is often round. The bones of the 
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cranium and the sternum are examples of flat bones 
that protect internal organs. The scapula is a flat bone 

to which many muscles are joined. 
'The long bones of the arms and legs 
are examples of round bones. The 
vertebrae of the spinal colunm have a 
round part for supporting the body, 
and a long, flat spine behind to which 
the muscles are attached (fastened). 

Structure of bones. It is necessary 
that the great bones of the body be 
light, for if they were very heavy, the 
muscles could not move them. There 
are holes all through the bones to 
make them light. In the flat and 
small bones and in the ends of the 
long round bones you can see little 
holes like the holes in a sponge. This 
kind of bone is called spongy hone. 
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Fig. 14. Longitudinal The Central parts of the long bones 

section of the humerus. -iriii 1 

are made of hard bone ; but even this 
hard bone is full of microscopic holes. In the center 
of the long bones there are long cavities (marrow cavi- 
ties) filled with blood vessels, nerves, and fat. These 
holes and cavities in the bones make them light ; and 
at the same time they are strong, as you can show by 
the following experiment : 

Experiment. Hold a sheet of paper as you see in Fig- 
ure 15. Set the paper on its end and lay your book on it. 
Will it support the book? Now roll a sheet of paper into a 
hollow cylinder. It is now shaped like the long bones of 
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the arms and legs. Will it support the book? Is it strooger 
than it was before you rolled it? Is it heavier? Why is 
a bamboo so light and strong? 




FlO. 15. Experiment showing that a boUow, cylindrical b 



QUESTIOHS 

Point to the diSerent parts of your body and tell what bones 
are in each part. What three kinds of work does the 
skeleton do? 

What is the upper and back part of the skull called? What 
part of the body does the spinal column support? How 
many ribs are there? To what are the ribs joined at the 
back? in front? How many bones are in the arms? in 
the legs? 

What two kinds of material are there in bone? How can 
you take the animal matter out of bone? the mineral 
matter? What is the use of the mineral matter? of the 
animal matter ? Explain why old persons should be pro- 
tected from falls. 

What kinds of work do flat bones do? round bones? Give 
examples of flat and round bones. 

Give two reasons why some bones must be large. How are 
bones made light and at the same time strong ? 



CHAPTER IV 
THE SKELETON (Contiuned) 

Joints 

Close your hand and look at the fingers as they bend. 

Here are three bones in each finger, and these bones 

do not bend when the hand is dosed. The fingers bend 

only where the ends of two 

bones come together. 

The place where two bones 
come together is called a, joint. 
You will understand how im- 
portant the joints are when 
you know that it is only at 
the joints that any part of 
^ the skeleton can move. If 
we had no joints, we could 
not move our arms or our 

UgameoU that hold the bones in legs. We COuld DOt Sit or 

^ti ™^iy.8^«»"P'«o' walk. The body would be 
a ball-and-sockW joint. _ _ -^ ^ 

stiff and straight like a stick 
all the time, and we could not move it or bend it in 
any way. 

Kinds of joints. The bones of the cranium are fastened 
firmly together and do not move at the joints. In the 
wrist and in the ankle are many small bones, and each 
one of these bones moves only a little. In the spinal 
column, each vertebra moves only a little. But where 
the ends of two long bones come together, the bones 
must move more than a little. In these places there are 



The hip joint 



THE SKELETON' 201 

two principal kinds of joints : hinge joints and ball-and- 
socket joints. 

Hinge joints are very numerous in the body. A hinge 
joint, like the hinge of a door, moves in only two direc- 
tions. The elbow joints, the knee joints, and the 
joints of the fingers and toes, are all examples of hinge 
joints. Examine any of these joints and you will find 
that you can move them forward and backward, but not 
from side to side. 

Ball-and-socket joints permit the bones to move in 
any direction. A ball on one bone works in a socket in 
the other bone. The ball can turn in the socket in any 
way and the bone can move in any direction, out, in, 
forward, or back. The shoulder joint and the hip joint 
(Fig. i6) are ball-and-socket joints. 

The two joints of the thumb toward the tip are hinge 
joints. You cannot bend the thumb from side to side 
at these joints. But the joint at the base of the thumb 
is a ball-and-socket joint, and at this joint the thumb 
moves in any direction. Examine your thumb and see 
how it moves at all the joints. Try how you can move 
your arm at the shoulder, and stand up and see in how 
many directions the hip joint permits the leg to move. 

Cartilage 

Almost all of the skeleton is made of bone, but a little 
of the skeleton is made of cartilage. Cartilage is white, 
and it is not so hard as bone. It is more like very hard, 
white rubber; it can bend easily, without breaking, 
and come back again to the same shape. There are 
thick pieces of cartilage between the vertebrae, and it is 
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found in all the joints over the ends of the bones. The 
cartilages over the ends of the bones are very smooth, so 
that the joints work easily. In all the joints, the car- 
tilages are wet with an oil-like liquid, and this liquid 
helps to make the bones move easily on each other. 

Cartilage is also found in the front parts of the ribs. 
The ribs are slender bones, and if they were made all 
of bone they might get broken; but because part of 
each rib is made of cartilage, they can bend without 
breaking. 

Ligaments 

All around the joints are many very strong fibers 
called ligaments. The ligaments grow to the bones on 
each side of the joints and all around them, and hold 
the ends of the bones together. All the bones of the 
skeleton are fastened together by ligaments. 

Hygiene or the Skeleton 

By binding the heads of the children tightly against 
boards, certain tribes of the North American Indians 
flatten the back of the skull and make the head slope 
up to a peak at the back. By binding the feet of girl 
babies, the Chinese make the feet grow into unnatural 
shapes. By constantly carrying a young child astride 
the hip, the child's thigh bones can be bent outward. By 
writing at a high desk, a child can have its spinal column 
bent to one side and one shoulder raised higher than the 
other. Excepting the teeth, the skeleton is the hardest 
part of the body. Yet when it is growing it can be 
iiiade to take almost any shape. 
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Caie of Oie skeleton in youth. Little boys and giils 
should not carry heavy loads of water, grass, rice, and 
other things, because carrying heavy loads will bend 
the bones of the shoulders and will cause trouble with 



Fig. 17. Too heavy a load. 

the feet. If the loads are' always carried on the same 
shoulder, the spinal column will be bent to one side. 
This heavy work should be done by older boys and men, 
whose bones are hard. 

Children should learn to stand and sit erect. Then, 
when they are older and their bones become hard, the 
parts of the skeleton will be in the pro[)er positions. 
There should be low benches in the schoolrooms for the 
small children, so that the children's feet will touch the 
floor. If a child's legs and feet hang in the air, they 
will pull the head and shoulders forward, and the child 
will become stooped ; but if the child can put his 
feet on the floor, he will have no difficulty in sittii^ 
upright. 

Sitting down on the feet is a bad position, because in 



204 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

this position the head sticks forward instead of being 

upright, the ribs are pressed in on the heart and lungs, 

and the organs in the abdominal cavity are crowded 

together. A person who wishes his body to be healthy 

and beautiful Should sit on a 

chair or a bench and not on 

his feet. 

Broken bones. When a 
bone is broken, it is necessary 
to place the broken ends 
together and keep them to- 
gether until the bone is healed. 
If the broken ends move 

Fio. i8. A bad poaiuon. i. ■ j.i 

about, they cannot grow to- 
gether. If the ends are not put together properly, the 
bone will be crooked when it is healed. 

If the bone of a limb is broken, the limb should be 
pulled out straight so that the bone will be straight and 
the broken ends will be together. Then the limb should 
be wrapped in cloth; and outside the cloth, pieces of 
wood should be placed around the limb. Then cloths 
should be tied around outside the pieces of wood. This 
will hold the broken ends of the bones in place until 
they grow together. A physician should always be 
called to do this work, and he should come soon after 
the bone is broken. In a Uttle time after the accident, 
the limb will be swollen, and it is then difficult to tell 
when the broken ends are together and the bone is 
straight. In places where there is no physician near, 
another person may set a broken bone, but a physician 
should always see it as soon as possible, because it is 
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very difficult for any one but a physician to get the 
broken ends of the bone together properly. 

In lifting or carrying a person with a broken arm or 
leg, keep the broken limb stretched out straight. This 



Fio. ig. Setting & broken bone before the ph3'9dui anives. 

is important; for if the limb is allowed to bend, the 
sharp edges of the broken bone will cut the flesh. Lay 
the injured person on a bed, a cot, or a mat, and have 
one person support the broken limb. 

Sprains. When a joint is bent too far, the ligaments 
around it are broken or pulled away from the bone. An 
injury of this kind is called a sprain. Often the liga- 
ments of the ankle are hurt in this way. A sprain heals 
by new ligaments forming to take the place of those 
that are broken. A bad sprain often heals more slowly 
than a broken bone. 

Treatment of sprains. Until a physician can be 
called, a sprained joint should be bathed in either hot 
or cold water. This will help to keep the injured part 
from swelling and becoming painful. It is also helpful 
to stroke and rub the injured part so as to press the 
bJood up the limb toward the body. A sprained joint 
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should be carefully bandaged to keep the bones from 
slipping about, and it should be exercised as soon as the 
pain will permit this to be done. Using an injured joint 
will keep it from being stiff after the injury has healed, 
but it is necessary to exercise a sprained joint with care, 
or the new ligaments may be broken up faster than they 
can be formed. 

Dislocations. Sometimes the ligaments aroimd a 
joint are broken and one of the bones gets out of place. 
It is then dislocated. It is necessary to put the bone 
back in its place and keep it in place until new ligaments 
grow around the joint. Usually no one but a physician 
can put a dislocated bone back in its place, and he should 
be called before the parts are swollen. 

A dislocated joint should be treated like a sprain, 
but care must be used to keep the bones in place until 
the injury has healed. It should be carefully bandaged, 
and then gently exercised in a way that will not cause 
the bones to be dislocated again. 

The Skeletons or Other Animals 

The human skeleton like the skeleton of other animals. 

Many small animals have no bones in them, but all the 
larger animals have skeletons like the skeleton of a man 
in many ways.^ Each of these skeletons has a spinal 

^ Man, the lord of the Animal Kingdom, is constructed after the 
same tjrpe as the cat which purrs at his feet, the ox which he eats, the 
horse which bears his burden, the bird which sings in his gilded cage, the 
snake which crawls hissing across his pathway, the toad which hides 
in his garden, and the fish which swims in his aquarium. All are modi- 
fications of one creative thought, showing how the Almighty Worker 
delights in repeating the same chord, with infinite variations. — Steele. 
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colunm, and in many hi^er animals we find ribs and a 
sternum. There are always bones that correspond to 
the human shoulder bones and 
pelvic bones, and four limbs are 
attached to these bones. 

In the limbs of many different 
kinds of animals, — fishes, frogs, 
birds, bats, and animals that 
walk on four feet, — we find 
bones corresponding to the 
bones in the limbs of a man. 
In some animals, certain bones 
are very much longer than they 
are in man, as the phalanges in 
the wing of a bat and the meta- 
carpals in the foot of a horse. 
Often the bones are united, as 
the tibia and fibula in a frog 
and the carpal and metacarpal 

bones in many animals. In Fio. 30. Skeleton of an 
some ways, the skeletons of 

these animals are very different from the skeleton of 
man; but in them, all the principal bones correspond 
to the principal bones in the human skeleton. 

The skeletons of monkeys, especially of the apes (large 
tailless monkeys), are very similar indeed to the human 
skeleton. In a monkey's skeleton you can find all the 
bones shown in Figure 10, and from it you can see how 
the different kinds of joints in the human skeleton work. 

Differences between the human and ot^er skeletona. 
There is one difference between the skeleton of a man 
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and the skeletons of all other animals. In man, the 
pelvis is very wide, and the heads of the femurs are 
joined to the pelvis in such a way that the legs of a 
man ar^ parallel to the spinal column. For this reason 
man walks upright. In all other animals, the legs are 
perpendicular to the body, and these animals must walk 
on four feet, with their bodies parallel to the ground. 
This is one great difference between the human skeleton 
and the skeleton of other animals. 

Other peculiarities of the human skeleton are the very 
large cranium and the bending back of the spinal column 
at its upper end so that the skull balances easily on top 
of it. When an ape stands up, its head sticks out for- 
ward. This makes it very difficult for the muscles on 
the back of the neck and shoulders (Fig. 29) to hold the 
head from falling forward. The hand of a man differs 
from the hand of a monkey in the way the thumb works 
opposite the fingers, when the hand is holding anything ; 
and the arms of a man are much shorter, in proportion to 
his height, than the arms of a monkey. When a monkey 
stands up, its arms reach below its knees. 

QUESTIONS 

What is a joint? Name two principal kinds of joints and 
give examples of each. In how many directions can a 
hinge joint move? a ball-and-socket joint? 

What kind of joint is the elbow joint? the shoulder joint? 
the knee joint? the hip joint? the finger joint? Find 
other joints in your body, and tell whether they are baU- 
and-socket or hinge joints. 

Where in the skeleton is cartilage found? Why is cartilage 
useful in joints? Of what advantage is the cartilage in 
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Fig. 31. The Hmbs of different ulimals. A is tlie humui leg ; £. the human 
uni ; C, the fore leg of a horse ; D, the wing c& a bird ; £. the foot of a bird ; 
F, the hind leg (rf a frog ; G, the wing of a bat ; H, the foie leg of a tortoise. 
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the ribs? Where are ligaments found? What use 
have they ? 

Why is heavy work injurious to boys and girls? Why 
should children learn to stand and sit properly when 
they are young? Why should small children have low 
seats in the schoolroom? Explain why sitting down on 
the feet is a bad position. 

Why must the ends of a broken bone be kept together? 
Tell how to set a broken bone. What is a sprain? a 
dislocation? What should be done at once for a disloca- 
tion or a sprain? Why should a joint that has been dis- 
located or sprained be exercised? Why must care be 
taken in exercising a joint that has been dislocated? 

In what ways do the skeletons of the higher animals resemble 
the himian skeleton? 

Study Figure 21 and see how the animal limbs there pictured 
differ from each other and from the limb of a man. Get 
the bones of some animal's leg and name the different 
bones. 

What is one great difference between the himian and other 
skeletons? How does the human cranium differ from 
the cranium of other animals? the human spinal colimm? 
Why is it difficult for a monkey to hold its head upright? 

SUGGESTIONS TO THE TEACHER 

The lessons on the skeleton will be much more interesting if the 
teacher can show some bones to the class. Usually some of the 
pupils can bring the bones of animals for this purpose. Those 
that have been exposed to the weather for some time are the 
most pleasant to handle. One of the long bones should be sawed 
lengthwise to show the marrow cavity and the spongy and com- 
pact bone. 

If the skeleton of a monkey can be prepared and kept in the school 
collection, it will be found very valuable for teaching purposes. 
The flesh can be removed by continued boiling and by scraping. 
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The skull must be opened and the brain removed, and then the 
whole skeleton should be boiled in alkali to remove grease. Lye, 
such as is used in soap-making, may be used for this purpose. 
Strong soap may also be used to remove the grease, or wood 
ashes may be stirred into the water in which the skeleton is 
boiled. Expose the skeleton where ants can have access to it, 
and they will remove all remaining particles of flesh. The bones 
may be fastened together by wires ; if care is used in the prepara- 
tion, many of the ligaments will remain in place. Any material 
that is collected or prepared should be saved for the use of 
future classes. 

It is most important that pupils be comfortably seated in school. 
The larger pupils should be seated in the higher desks, and if 
there are no seats low enough for the younger children, small 
footstools should be provided for them. The seat should be of 
such a height that when the feet are flat on the floor (or foot- 
stool) the under sides of the legs back of the knees will rest very 
lightly on the seat. The desk should have a slope of about fifteen 
degrees, and should be of such a height that the forearm will rest 
easily on it when the elbow is held out a hand^s breadth from 
the body. The edge of the desk should be directly over the edge 
of the seat ; or, if it does not interfere with the pupil's getting 
into and out of the seat, the desk may overlap the seat an inch. 

The pupils should be allowed to move about freely and change their 
positions in their seats. They will study better and can be kept 
quiet more easily if they are comfortable. 



CHAPTER V 

THE MUSCLES 

In the last chapter we studied about the skeleton, and 
we learned that there are two hundred and six bones in 
the human body. In this chapter we shall study about 
the muscles of the body. There are over five hundred 
of these muscles. They cover the skeleton and help the 
bones to inclose the cavities of the trunk. 

The size and shape of muscles. The muscles are of 
many different sizes and shapes because they must move 
the parts of the body in many different ways. In the 
pictures of the muscles, you will see that some muscles 
are flat and some are round ; some are long and some 
are short ; some are large and some are small. On your 
upper arm, you can feel the large muscle (the biceps) 
that bends the arm; and if you open and close your 
fingers, you can see the muscles that move the fingers 
working in the forearm. One of the great muscles that 
bend the leg is over half a meter long, while the six 
little muscles that move the eye (Fig. 130) are very small. 
Each muscle has the size and shape that is necessary for 
it to do its work. 

The location of the muscles. Most of the muscles 
are attached to the bones ; but a few are found inside the 
body and are not joined to the skeleton. The muscles 
inside the body are in the walls of the stomach and in- 
testine (Fig. 41), in the walls of the blood vessels and 
heart (Fig. 72), and in the walls of other internal organs. 

The work of the muscles. The muscles help the liga- 
ments to hold the bones together, and they help the 

212 
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<i muscles of the body. 
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bones to protect the internal parts of the body ; but the 
great work of the muscles is to move the body. It is the 
muscles that move the parts of the body when we walk 
or run, when we turn the head or the eyes, when we 

breathe, and when the heart 
beats. No part of the body 

Fig. 23. An involuntary muscle ^„^ •*^^,,« :^ ««»,, «,, ^•.i^o.r. 

fiber from the waU of the stomach, ^an move m any way unless 

the muscles move it. 

Voluntary and involuntary muscles. We can move 
some of our muscles when we wish. These muscles are 
called voluntary muscles. But there are other muscles in 
the body (involuntary muscles) which we cannot move 
when we wish. If we wish to move our arms, we can 
do so, because the muscles of the arm are voluntary 
muscles. But the heart beats all the time. It is an 
involuntary muscle, and we cannot make it move and 
we cannot stop it. Most of the muscles that cover the 
skeleton and are attached to it are volxmtary muscles, 
and most of the muscles that are in the walls of the 
internal organs are involxmtary muscles. 

Structure of muscles. Muscles are soft and have a 
red color. The lean meat of animals is muscle. Fat is 
sometimes found in a muscle, and there is often fat 
around a muscle ; but it is the lean part of the muscle 
that works. 

Muscle fibers. Under a microscope, one can see that 
a muscle is made of many little parts {muscle fibers). 
There are two kinds of muscles and there are two kinds 
of muscle fibers. The fibers of volxmtary muscles are 
about three centimeters long and are very slender. They 
have roxmded ends, and there are dark stripes across 
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them. The fibers of the mvoluntary muscles are much 
shorter, theur ends are sharp, and they are not striped.' 

Connective tissue fibers. If you examine a muscle 
of an animal, you will see a covering like a thin skin all 
around the muscle. Cut the 
muscle across, and you can 
see partitions running all 
through the muscle and 
dividing it into many parts. 
You can see these partitions 
in a piece of lean meat where 
it has been cut across. A 
thin slice of dried beef shows 
them very well. 

With a microscope we can Fios. 34 »nd js. Connective tissue 
,, ^ ,, . , ,, fibers. All through the body a. frame- 

see that the COVenng of the work of connective (issue runs, hold- 

muscle and the partitions in i^ the ceUs, oigaos, «id tissues in 

^ plafe. Tfae young connective tissue 

the muscle are made of ceDs fonnn soft subsUnce about tbem- 

c . c-\_ I selves (Fig. 34) that haidens into the 

many fine. Strong fibers (con- fibers seeJ in Figure is- 
nective tissue fibers). From 

the partitions these fibers nm out and go everywhere 
through the muscle. They form a network all through 
and aroimd the muscle fibers and hold all the parts of 
the muscle together. 

'The pupil who has studied t^riculture will understand that all 
plants and animals are composed of cells. (See Clute's Practka! Lesions 
in Tropical AgricuUute, Book I.) The mvoluntary muscle fibers are 
long cells. A voluntary muscle fiber is a compound cell. It begins as an 
ordinary cell; its nucleus divides ; and it grows in length. But no 
dividing cell walls come in, and we have a structure (the muscle fiber) 
that is like hundreds of cells placed end to end with the partitions between 
tbem removed. The fiber is filled with living material (protoplasm). 
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Attachment of muscles to bones. We learned in the 

third chapter that the surfaces of bones are covered by 

a thick, network of connective tissue fibers called the 

periosteum. At the ends of 

the muscles, the connective 

tissue fibers come out of the 

muscles, spread out on the 

surfaces of the bones, and go 

I in among the fibers of the 

periosteum. They wind 

themselves in among the 

fibers of the periosteum and 

attach the muscles to the 

bones. 

Tendons. Sometimes the 

fibers grow to a bone near 

Fic. 16. ^ is a portion of a muscle ^^ end of the muscle ; but 

showiiw the connective tissue raver- (Jie connective tlSSUe of a 

tions which divide the muscles into muscle may Unite and make 

bundles of muscle fibers. InSa . -l-. i t l ' \ 

part of a bundle of fibers U shown ^ Strong white COrd (strmg), 

as they are seen under a micro- called a tendon. The tendons 
go from the muscles to bones, 
■ — often to bones that are far away, — and there the 
fibers of the tendon run in among the periosteum fibers 
and join the tendon to the bone. 

How the muscles move tiie body. A muscle fiber 
can become shorter and thicker. It can draw itself to- 
gether as a worm does in crawling, or as a rubber band 
does when it has been stretched. When a fiber does this, 
it is said to contract. When the muscle fiber again 
becomes longer, it relaxes. When all the cells of a 
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muscle contract at one time, the whole muscle becomes 
shorter. Where one end of a muscle is attached to one 
bone and the other end to another bone, the muscle 
pulls the bones together 
when it contracts. This 
makes the skeleton bend 
at the joint and move that 
part of the body. 

Put your hand to your 
cheek and close your teeth. 
You can feel the muscle in 

your cheek as it draws the Fig. 27. Showing how the biceps 
:««*« A.^^r.*\.^^ T «„ ,,^„^ muscle lifts the forearm. 

jaws together. Lay your 

hand on the front of your arm above the elbow and bend 
your arm. You can feel the biceps muscle shortening 
and thickening itself as it raises the forearm. In Figure 
27, you can see how the biceps muscle bends the arm 
by pulling on the radius. All the movements of the 
body are made by the muscles pulling the parts of the 
body in this way. 

Use of tendons. Some parts of the body, like the 
hands, must be small to do their work. Wherever it is 
necessary for a part of the body to be small, the muscles 
that move that part are in some other place and are 
joined to the bones by tendons. There are about thirty 
muscles to move the fingers of each hand, because the 
fingers move in many ways. If all the muscles that 
move the fingers were on the hand, the hand would be 
too large and thick to be beautiful or to do its work well. 
But the muscles that move the hand are in the forearm, 
and tendons from these muscles are attached to the 
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bones of the fingers. When the muscles in the forearm 
contract, the tendons pull on the finger bones and open 
and close the fingers. If you open and close your hand, 




Fig. 28. The muscles of the forearm and the tendons that move the fingers. 

you can see these muscles workmg in the forearm, and 
in the wrist you can see the movements of the tendons 
that go to the fingers. 

Tendons rxm down along the ankles and feet to the 
toes in the same way that the tendons go to the fingers. 
If you cut off the leg of a chicken and look under the 
skin, you will find these tendons. They look like white 
strings. Pull on them, and they will move the toes. 
These tendons come from the muscles in the leg of the 
chicken, and the muscles move the toes by pulling on 
the tendons. 

Circular muscles. Around the mouth and the eyes, 
the muscles run in circles ; and when they contract, they 
close the mouth and eyes. If you put a string around 
the mouth of a bag and then pull the string, it will close 
the mouth of the bag in the same way. 

Pairs of muscles. Very many of the muscles of the 
body are in pairs. One muscle pulls a part of the body 
one way, and another muscle pulls it the other way. 
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On the front of the upper arm is the Uceps for lifting 
up the forearm ; and on the back of the upper arm is 
another large muscle 
(the triceps) to pull 
the forearm out 
straight again. 

All throu^ the 
body we find this 
arrangement of the 
muscles in pairs. We 
have muscles to open 
the fingers and other 
muscles to close 
them ; muscles to 
bend the legs and 
other muscles to 
straighten them; 
muscles' to make the 
body stoop and other 
muscles to pull it 
upright again. 

Constant COntraC- Fig. 39. The musdes of the head. 

tion of muscles. 

Straighten out your forearm and make your arm stiff so 
that it will not bend at the elbow. Now feel your 
triceps muscle. It is hard and contracted. The triceps 
keeps the arm from bending. It does this by pulling 
on the back of the ulna. 

When we are sitting, standing, walking, or doing 
other things, there are many muscles that must always 
be contracted to make the body stiff. A dead body 
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will not stand up, because the weight of the body makes 

the skeleton bend at the joints. But in the living body, 

when it is standing, there are muscles contracted so 

that they hold the body 

' from bending at the ankles, 

knees, hips, back, and neck. 

If a man goes to sleep when 

he is sitting, his head will fall 

forward, because the muscles 

on the back of the neck are 

no longer contracted. Not 

only do muscles contract 

Fw. 30. The acti<m ol the bkeps ^^^^ the bodv mOVCS, but 
and tnceps muscles. ^ ' 

whenever any part of the 
body is upright there must be many muscles contracted 
to hold it in this position. 

Good positions for work. In a certain factory the 
work of one man was to put the finished machines to- 
gether. The parts of the machine were laid on the 
floor, and working on the floor the man was able to put 
together two machines in an hour. 

By and by the man was given a table on which to 
work, and the parts of the machine were laid on the 
table for him. At once he was able to set up five ma- 
chines in an hour, and at the end of the day he was less 
tired than he was before. When he worked on the 
floor, he used more of his strength in holding his body in 
a stooping position than he used in his work. 

People everywhere waste much of their strength by 
working in awkward positions. They work on the floor 
or on the ground when they could do the work far more 
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quickly and easily standing up or sitting at a table. 
The more work people can do, the more money they can 
have, and it is useless for a person to tire himself out 
for nothing. Study all the time how you can do your 
work more easily. Let your head save your back. 

Hygiene of the muscles. Good food, good air, exer- 
cise, and rest are necessary to keep the muscles strong. 
These four things are necessary not only for the muscles, 
but also for all the other organs of the body. In the 
chapter on exercise, we shall study the effects of these 
things on the muscles. 

QUESTIONS 

Why do muscles differ in size and shape? In Figure 22 
point out some long muscles; some flat muscles; some 
round muscles. What three kinds of work do the muscles 
do? What is their chief work? What is a voluntary 
muscle? an involuntary muscle? Give examples of each. 

Of what is a muscle made ? Where do we find connective 
tissue fibers in a muscle? What is the work of these 
fibers? How is a muscle attached to a bone? How is a 
tendon. united to a bone? 

When a muscle contracts, what change is there in its shape? 
What change is there when it relaxes? Explain how 
the arm is moved by the contraction of the biceps. Move 
different parts of the body and find where the muscles 
are that move these parts. Explain the use of tendons. 

Where in* the body are there circular muscles? Show by a 
string in the mouth of a bag how these muscles work. 
Find some pairs of muscles that work in opposite direc- 
tions. Tell what muscles must be contracted to hold the 
body upright. 

What persons have you seen working in awkward positions? 
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SUGGESTIONS TO THE TEACHER 

One always takes more interest in a machine if one knows how it 
works, and the pupils are much more likely to become interested 
in hygiene if they understand something of how the body is built 
and of how its different parts carry on their work. It is well, 
therefore, to teach the names, the location, and the action of a 
few of the more important muscles. The pupils should feel these 
on their own bodies, and the body of a frog can be used to demon- 
strate the action of muscles in bending the limbs. Kill the 
frog, remove the skin, and allow the pupils to examine the muscles 
of the hind legs. Ritchie's Human Physiology and Hartman's 
Laboratory Manual for Human Physiology will provide the 
teacher with much help and many experiments for teaching this 
and other chapters in this book. 

The importance of saving muscular strength by studying out easier 
ways of doing things and by using animals and machinery in place 
of hand labor may be called to the attention of the class. Houses, 
clothes, crops, books, roads, and all other property and improve- 
ments come through labor. This fundamental fact ought to be 
clearly understood by the pupils, and they should be trained to 
look with disfavor on all useless and inefficient labor, waste, and 
needless losses (as through preventable fires, diseases of men and 
animals, locusts, etc.). This point of view gives a new regard 
for the dignity of labor, it lifts the workman into the class of 
thinking beings, and the idea of studying constantly how work can 
be done more easily and efficiently is more important in the ad- 
vancement of a person or of a people than the knowledge of how 
to do any one particular thing. It is well, therefore, for the 
teacher to make the class see the great usefulness of the muscles 
as servants, but at the same time to point out the desirability of 
always having these servants carefully directed by the brain. 

At this time the class should have a review on what has been 
learned of the general structure of the body. A set of questions 
is provided for this purpose on the next page, and similar sets of 
questions will be found at appropriate places throughout the book. 
These should be used to review and impress on the minds of the 
children the most important facts that have been learned. 
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REVIEW QUESTIONS 

Chapter I. What was the length of the average life in Europe 
300 years ago? What was it in 19 10? What is the aver- 
age length of life in Sweden today? in India? How many 
persons are sick each day for each 1000 inhabitants in 
Manila? in New Zealand? What is the wise course to fol- 
low with regard to Nature's laws ? 

Chapter II. Name the divisions of the human body. What 
is in the back cavity of the body? the chest cavity? the 
abdominal cavity? Name some of the principal organs of 
the body and describe their work. What is the function 
of the nervous system? What is anatomy? physiology? 
hygiene? 

Chapter III. Name the bones of the body. Give three func- 
tions of the skeleton. Of what two kinds of material is a 
bone composed? What is the function of each kind of 
material? Why should old persons be protected from falls? 
How are bones made light and at the same time strong? 

Chapter IV. Name two principal kinds of joints and give 
examples of each. Why is cartilage useful in joints ? What 
are ligaments and what is their use ? What effect has heavy 
work on the skeletons of young persons? Why should young 
children have low seats in schoolrooms? Tell how to set 
a broken bone. How should a sprain or a dislocation be 
treated ? How does the human skeleton resemble the skele- 
ton of other animals? How does it differ from them ? 

Chapter V. How many muscles are there in the body? What 
three functions do they have? Give examples of voluntary 
and involuntary muscles. Of what is a muscle composed? 
How is it held together and attached to a bone ? Explain 
what happens when a muscle contracts. How does a muscle 
cause movement? Explain the use of tendons. What mus- 
cles must be contracted to hold the body erect ? Why is 
it wasteful to work in an awkward position? 



CHAPTER VI 
POODS Am) WHY VE NEED THEM 



Today we take in food. Tomorrow the food is gone 
and again we are hungry. We eat again, and the next 
day find our need for food as great as it was at first. 
We spend our lives working for food and eating food, 
and yet only a few short hours behind, hunger is always 
following on our trail. Why cannot we forget all 
about food? What makes us want to eat? Why 
must we spend our money for something that we can- 
not keep ? Why not give up eating and have time to 
rest and enjoy life? Let us see if we can learn the 
answer to some of these questions. 

Food gives power to work. We think of an auto- 
mobile as a swift and powerful machine. In reality 
the power comes from the gasoline that is used in the 
engine, and without gasoline an automobile has no more 
power to move itself than has a stone. 

Every other machine that moves must be run by 
power that comes from outside itself. The windmill 
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runs by the force of the wind; the car.t moves by the 
force of the animal that draws it; the waterwheel is 
turned by the power of the falling water ; and the steam 
that is formed by the burning of the fuel under the 
boiler enables the steam engine to do its work. 

The human body cannot give itself strength to work. 
This strength comes from the food that is eaten. The 
food that you eat furnishes the power that you use 
when you walk or when you nm. The first use of food 
is to furnish the body with power to work. Without food 
the muscles cannot contract and cause the movements 
of the body parts. 

Food gives the body warmth. A stove in which 
kerosene or wood is burned gives off heat. The heat 
does not come from the stove itself, but from the wood 
or oil that is burned in it. 

Feel your body and you will find it warm ; it is giving 
off heat. This heat comes from the food that you eat. 
Without it the body would become cold and die. The 
second use of food is to furnish heat to the body. 

Food furnishes building material to the body. The 
outer part of the skin is all the time falling away in 
scales as the bark falls from a tree. The living matter 
in all the internal parts of the body also wastes away. 
Why, then, does your body not become lighter and 
thinner instead of growing larger and heavier? It is 
because every particle of material that wastes away in 
heart or muscle or brain or skin is replaced by new 
materials, and at the same time new living matter is 
built up for making the body larger. This new material 
for growth and repair is made from the foods that we 




226 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

eat.* A third use of food is to furnish the body with 

building material. 
Different foods composed of different materials. 

Sweet potatoes are a good food, but if a man had noth- 
ing but sweet potatoes to eat he 
would die. Fruits are very bene- 
ficial to the health, but one cannot 

FIG. 34. Diagram illustrat. ^^^^ ^^ ^^^^ ^^^^^^ ^^^ g^^^ 

ing the composition of a the body Strength .and vigor, but 

molecule of iron. Iron isan*. ur '^v ^-i* 

element because the atoms in it WOUld be imwise tO have nothmg 

ite molecule are of the same ^ut meat for food. We need a 

kind. 

variety of foods to keep us in 
health. Let us see why this is the case. 

Atoms and molecules. When you study chemistry, 
you will learn that everything is made up of very small 
bodies called atoms. These atoms unite and make 
larger bodies called molecules. Chemists have discovered 
many things about atoms and about how atoms make 
up molecules, although both atoms and molecules are 
so very small that no one has ever seen them. 

Elements. Some substances are pure; that is, the 
atoms in their molecules are all of the same kind. A 
substance of this kind is called an element. Iron is an 
element because its molecules are each made up of two 
atoms of iron, as you see in Figure 34. Grold also is 
an element, because its molecules have in them only 
one kind of atom. Oxygen, nitrogen, hydrogen, silver, 
lead, copper, and sulfur are a few common elements. 
All together there are more than eighty elements, and 
the atoms in each element are different from those in 

^ "What we eat today is walking around and talking tomorrow." 



FOODS AND WHY WE NEED THEM 22/ 

every other element. There are, therefore, more than 
eighty different kinds of atoms. 

Compounds. Compoimds are impure substances; 
they have more than one kind of atoms in their mole- 
cules. Hydrogen is a gas, and 
oxygen is a gas. When two 
atoms of hydrogen and one atom 



HYOROQEN 
ATOM 




of oxygen unite, they form water. ^^ ^^ ^^^^^ ^^^^^^ 

Water is a COmppimd because its the composition of a molecule 

,, , . i«j e oi water. Water is a com- 

moleCUleS nave two kmas of pound because it has more 

atoms in them. It is unlike the ^*^^^ °f ^"^ °^ »^«"^ ^ '^^ 

molecules. 

two elements from which it is 

formed, because it is usually a liquid and not a gas. 

Carbon is the black solid which you see on the burnt 
end of a match, and oxygen is one of the gases of the 
air. If one atom of carbon and two atoms of oxygen 
unite, they form a poisonous gas, carbon dioxid. This 
is a compoimd, because its molecules have two kinds 
of atoms in them. In the same way that water is made 
by combining atoms of hydrogen and oxygen, and 
carbon dioxid is made by combining atoms of carbon 
and oxygen, thousands of other compoimds are made 
by combining the atoms of the eighty elements in dif- 
ferent ways. 

The language of chemists. Chemists do not write 
the whole names of substances. Often they write only 
the first letters of the names of elements, as H for 
" hydrdgen " and O for " oxygen." For water, they 
write -ETsO, meaning that in a molecule of water there 
are two atoms of hydrogen and one atom of oxygen. 
" Carbon dioxid " is written CO2, because each of its 
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molecules is made of one atom of carbon and two atoms 
of oxygen. 

The elements in foods and in the body. Of the ele- 
ments in foods, carbon is the most abimdant. Hydro- 
gen and oxygen are also pres- 
*»JJ^^ ent in large quantities, and 
some foods contain nitrogen, 
Fig. 36. Diagram iUustrating the sulfur, and Other elements in 

composition of a molecule of car- ^ , rrn 1^ j 

bon dioxid. This gas is a com- Small amounts. The body is 
pound ; its molecules have in them composed of fourteen elements, 

two kinds of atoms. 

and these elements must be 
supplied to the body in the food and water taken into it.^ 
Foods are compounds. Charcoal is almost pure car- 
bon, but the body cannot supply itself with carbon by 
eating charcoal. Four fifths of the air is nitrogen, yet 
we make no use of the great amounts of this gas that 
we breathe into our lungs. Phosphorus is necessary for 
health; yet phosphorus is a deadly poison, and if we 
were to eat pure phosphorus it would prove to be any- 
thing but a food. Before we can use these elements in 
our bodies they must be built into compoimds, — large 
molecules that are composed of a number of elements. 
This building of foods is done by plants and animals.* 
We live by eating substances that have been part of 
the bodies of animals and plants. " We can build our 
houses only of materials that we have taken from the 
walls of other houses." 

1 The elements of which the body is composed are : carbon, oz3rgen, 
hydrogen, nitrogen, phosphorus, calcium, sulfur, sodium, potassium, 
chlorin, iron, magnesium, fluorin, and silicon. 

* In reality all building of foods is done by plants, for the animals 
that we eat live on plants. 
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Classes of foods. Not including water, certain 
minerals, and the oxygen that we get from the air, foods 
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Proteins Fats Starch and Mineral H ater Waste 

Sugar Matter 

Fig. 37. Table showing the composition of some common foods. From this 
table, it will be seen that meats and beans contain much protein, while 
rice contains much starch. Chocolate is a very rich food, containing much fat 
and also protein and starch. Fruits are composed principally of water and 
sugar. 

may be divided into three classes. These are (i) the 
starches and sugars, (2) the fats and oUs, and (3) the 
proteins, or building foods. 

Starches and sugars. Almost all the starch and sugar 
that we eat comes from plants. Rice has very much 
starch in it. Potatoes and many roots, like caladium 
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(gabi), sincamas, ubi, and cassava (camoting-cahoy), are 
starchy. Corn also contains much starch. 

Sugar is found in sugarcane, in honey, in ripe bananas, 
and in many other fruits. Sweet potatoes (camotes) 




Fig. 38. Diagram of a molecule of fruit sugar. 

contain both sugar and starch and are a very good food. 
Corn, milk, and many other foods contain a little sugar. 

Fats. Fats and oils are the same, except that fats 
are solid and oils are liquid. If you heat fat, it will be- 
come liquid. Then it is oil. Most of the fats that we 
use for food come from animals. Many oils come from 
plants, but a few oils come from animals. For use as 
food, there is no difference between fats and oils, and 
they are all spoken of as fats or fatty foods. 

Butter is fat taken from milk. Lard and other animal 
fats are much used in cooking. Chocolate has oil in it, 
and the meat and milk of the coconut contain much oil. 
Oil is also made from the fruit of the olive and from the 
seed of the cotton plant. 

Proteins. Most of the foods that we get from ani- 
mals are proteins. Lean meats, eggs, fish, and frogs 



FOODS AND WHY WE NEED THEM 23 1 

contain much protein matter. Milk and cheese also 
have proteins in them. Of the plant foods, peas and 
beans are the richest in proteins. Peanuts and com 
also contain proteins, and many starchy or fatty foods 
have a small amount of proteins in them. The diagram 
on page 229 will show you the composition of some com- 
mon foods. 

Composition of the different classes of foods. The 
fats and the starches and sugars are made up of the 
three elements, carbon, hydrogen, and oxygen. In a 
molecule of fruit sugar, there are six atoms of carbon, 
twelve atoms of hydrogen, and six atoms of oxygen 
(CeHiaOc == fruit sugar). In Figure 38 you. can see how 
these atoms are put together. Starch is made up by 
uniting very many of these atoms into one molecule. 
Almost all the different kinds of plants have different 
kinds of starch, and there are many kinds of sugars and 
fats ; but all these different substances are made up by 
combining atoms of carbon, hydrogen, and oxygen. 
The differences in these substances are caused by the differ- 
ent numbers of atoms in their molecules and the dijfferent 
ways in which these atoms are joined together} The sub- 
stances all have the same kind of atoms in them. 

Proteins also have carbon, hydrogen, and oxygen in 
them; but in addition to these elements they have 
nitrogen and usually a little sulfur. The molecules of 

^ A carpeQter can maJ&e from a pile of boards a chair, a desk, or a box. 
So a plant can make sugar, starch, or wood from the same materials 
(oxygen, hydrogen, and carbon), and animals build the foods that they 
eat into many different forms. Substances, therefore, differ not only 
in the atoms that they contain but in the way these atoms are built 
together. 
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proteins are very large, usually containing many hun- 
dreds of atoms. 

Plants otn make proteins. They can take nitrogen 
from the soil and combine it with carbon, hydrogen, 
and oxygen, in this way 
making proteins. A few 
plants (legumes) can take 
nitrogen from the air. 
But animals are not able 
to maie proteins. They 
must get all their proteins 
from plants or from other 
animals which they use 
for food. 
Uses of the different 

F,o. 3g. Material for the repair and «laBSeS of foods. We 

growth of the cells is (uniished by the have already learned that 

proteins in the food. .l .u i »i. j j 

the three uses of the foods 
are to warm the body, to give strength to the muscles, 
and to build up new parts of the body. Fats, starches, 
and sugars are all made up of the same kinds of atoms, 
they all make the same compounds when they are 
burned in the body, and they all do the same kinds 
of work. They are excellent foods for warmii^ the 
body and for giving the muscles strength ; but 
they cannot be used for building up the cells of the 
body. 

All the important parts of the body have in them 
atoms of carbon, hydrogen, oxygen, nitrogen, and sulfur. 
Only the proteins can be used in making these parts, 
because only the proteins contain all these different 



FOODS AND WHY WE NEED THEM 233 

kinds of atoms. It is because the fats, starches, and 
sugars have no nitrogen and sulfur in them, that they 
cannot be used for building up the body. The proteins 
are burned in the body and are used in warming and 



Fig. 40. WiM animals often travel long distances for salt. Man supplies 
himself with salt, but he should eat a variety of foods to make sure tliat he 
gets enough of all the other minerals that he needs. 

strengthening the body the same as the other foods; 
but the great use of the proteins is in building new cells 
and parts of cells. 

Minerals necessary to the body. Small quantities 
of certain minerals are necessary to the body. We 
must have iron for the blood and calcium to build the 
bones and teeth; and small amounts of potassium, 
phosphorus, and other minerals are necessary for health 
and life. These minerals we get in food and water, and 
the way to make sure of a good supply of them is to eat 
a variety of foods. In general, milk, eggs, whole grains 
(rice and com), beans, and fresh vegetables and fruits 
supply minerals most abundantly. In grains the minerals 
are mainly in the outside layer, and when rice is polished 
and wheat is ground into fine flour, a great part of the 
nunerals is lost. 
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The importance of good food. There are two rules of 
hygiene that are far more unportant than all others. 
The first is : Protect the body from disease germs. This 
subject we have discussed in the first part of this book 
and you can easily understand its importance. If a 
tiger is allowed to attack a child, the child will not have 
good health, no matter how well fed or well clothed it 
may be. So neither the Filipino people nor any other 
people can live in health until they stamp out the germ 
diseases that are among them; for cholera germs and 
smallpox germs can attack and kill well-fed people 
with rich blood as well as himgry people with thin blood 
(page 13). 

The second great rule of hygiene is : Provide the body 
with the food that it needs to keep it in health. No matter 
what else a person may do for himself, he cannot be 
strong and abounding in health unless he gives his body 
the food that it needs. Nothing, except the checking 
of germ diseases, would so improve the health of the 
Filipino people as giving every person in the Philippines 
an abundance of well-cooked, wholesome, nutritious food. 
This subject we shall discuss in later chapters (pages 261 
to 269). 

QUESTIONS 

Give three reasons why the body needs food. What is an 
atom? a molecule? How many kinds of atoms are in 
the molecules of an element? Why is iron an element? 
What is a compound? The atoms of what two elements 
are in a molecule of water? how many atoms of hydro- 
gen are in a molecule of water? how many atoms of 
oxygen ? Why is water a compound ? 
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Where can you see carbon? Where is oxygen found? 
How is carbon dioxid formed? Why is it a compound? 
What elements are most conmion in food? Are foods 
elements or compounds? By what are foods built? 

Name the three classes of foods. Give some examples 
of starchy foods ; of foods with sugar in them ; of fatty 
foods. Give examples of foods that contain proteins. 

Name the elements that are in starches and sugars ; in fats ; 
in proteins. In what two ways are the fats, starches, 
and sugars used in the body ? In what three ways are the 
proteins used ? Why are proteins always necessary for life ? 
Name some minerals that are needed by the body. What 
foods supply minerals in abund^^nce? Give the two most 
important rules of hygiene. 

SUGGESTIONS TO THE TEACHER 

The whole subject of the nutrition of the body is a most important 
one, and the teacher can spend much time in studying it if he 
desires to do so. Primer of Physiology and Human Physiology 
give much additional information on the subject, and Laboratory 
Manual for Human Physiology gives directions for performing 
experiments in chemistry and digestion that will interest the class 
and help in giving an understanding of the subject. The prin- 
ciples contained in this chapter should be carefully taught ; for 
they apply equally in the study of physiology, domestic science, 
and agriculture. 

If possible, the teacher should secure from the school officials a few 
pesos to purchase chemicals and other materials for a few simple 
experiments. It will add to the interest of the work and give the 
pupils a much better understanding of all their science lessons. 



CHAPTER VII 

THE DIGESTIVE ORGANS AND DIGESTION 

Suppose that you have some bread and meat on your 
plate. Your muscles, your brain, all the parts of your 
body need the food 
to nourish them. 
You eat the bread 
and meat. It is 
now on the way to 
the brain and mus- 
cles. How does it 
get to them ? How 
must it be changed 
before it can be 
used ? What do 
we mean when we 
speak of the diges- 
tion of the food? 
What are the di- 
gestive organs and 
why do we have 
them? We shaU 
discuss these ques- 
tions in this chapter. 

Fig, 41. The digesUvE organa. The digestive or- 

gans. The prin- 
cipal part of the digestive system is the alimentary canal. 
This is a long passageway through the body. Its prin- 
cipal divisions are the mouth, throat, esophagus, stomach, 
small intestine, and large intestine. Other digestive organs 
336 
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are the ieeth^ salivary glands (Fig. 42), liver, and 
pancreas. This great system of organs fills the greater 
part of the abdominal cavity, and it is most impor- 
tant to understand their work and how. to care for 
them. 

Digestion. If you put a little salt in water, the salt 
will dissolve. The salt molecules separate and go out 
all through the water. You cannot see the salt mole- 
cules in the water, because they are so small ; but if you 
taste any part of the water, you will find that the salt 
is everywhere in the water. 

The foods that we eat must be changed before we 
can use them. The large molecules of which they are 
composed must be broken up into small molecules, so 
that the foods can be dissolved. Then they can pass 
through the walls of the intestine into the blood and can 
be carried all through the body to the cells. Digestion 
is the process of breaking up and dissolving the food so 
that it can he taken into the blood. 

The work of the teeth. If you put a large lump of 
salt in water, it will be a long time before the salt is all 
dissolved. But if you break the lump of salt into 
many little pieces, it will dissolve quickly. In the 
same way, the food is digested much more easily when 
it is broken into little pieces than when it is in big 
pieces. 

The work of the teeth is to grind or break the food into 
small pieces so that it will be digested quickly. The front 
teeth are flat and sharp for biting off the food, and the 
back teeth are large and strong for grinding it into 
pieces. While the teeth are grinding the food, the 
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tongue pushes the food out to the sides of the mouth 
and holds it between the teeth. 

The salivary glands. The saliva is made by the sali- 
vary glands. There are six of these glands. Two of 
them are in the cheeks, in front of the ears. Two 
other salivary glands are under the 
back comers of the lower jaw, and 
two more are under the tongue. 
The saliva comes to the mouth from 
each of these glands through a little 
duct. 

The work of the salivary glands. 
If you put some sugar in water, it 
will dissolve ; but if you put starch 
in water, it will not dissolve. The 
^' "gia^'""""^ ^"S^r can go into the body from the 
alimentary canal, but the starch can- 
not go into the body, because it cannot dissolve. The 
saliva digests the starch. It does this by breaking 
up the great starch molecules into smaller molecules of 
sugar. The sugar dissolves and goes through the walls 
of the intestine into the blood. The work of the salivary 
glands is to make saUva so that the starch will be changed 
to sugar and taken into the body. The saliva is also 
useful for moistening food and making it easier to swal- 
low. Without it dry foods, like crackers, would be- 
come dust in the mouth. 

The esophagus and the stomach. After the teeth 
have chewed the food, the tongue pushes it into the back 
part of the mouth and it is swallowed. The muscles in 
the back part of the mouth and in the walls of the 
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esophagus contract above the food and squeeze it down- 
ward into the stomach.* 

The stomach. The stomach is in the left side of the 
abdomen (Fig. 8), just below the diaphragm. When 
the stomach is empty, it is small ; 
but when it is full of food or water, 
the walls stretch so that it can 
hold about one and a half liters. 
One function of the stomach is to 
serve as a storehouse for food, so 
that enough can be eaten at one 
time to supply the body for several 
hours. 

The glands of the stomach. In futile i^inred'h^ 
the inner coat of the stomach wall *^ infolding of the stomach 

W9.ll 

are great numbers of gastric glands. 
Each gland is like a little well in the wall of the stomach. 
You can understand the shape of a simple gland and the 
way it lies in the stomach wall by spreading a handker- 
chief over the hand and thrusting it down into the hand 
with a pencil, as shown in Figure 43. Some of the 
gastric glands branch in their lower parts ; but they are 
all formed by folding the inner layer of the stomach wall 
into deep, narrow pockets. Figure 44 shows how closely 
these glands are packed together, and it shows also how 
small they must be; for they do not reach more than 
halfway through the stomach wall, although the wall 
itself is little thicker than a piece of heavy cloth. 

^ Watch the neck of a horse that is drinking. The wave of contraction 
that runs along the esophagus as the water is forced into the stomach 
can be plainly seen. 
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The gastric juice. The gastric glands make gastric 
juice, and this juice flows out of the glands into the 
stomach. The gastric juice looks like water, but it 



Fig. 44. A section of the wall ol the stomach, showing muscles and glands. 

contains a substance, called pepsin, for digesting the 
protein foods. It contains also an acid which kills 
many of the bacteria that are taken into the stomach. 
This keeps the bacteria from getting into the intestine 
and causing trouble there. From ij to 2J liters of 
gastric juice are secreted in a day.' 

The muscles of the stomach. The walls of the 

stomach contain strong layers of muscle fibers. When 

the stomach is filled with food, the muscles in its walls 

contract. Waves of contraction run over the stomach 

I 'When a liquid flows from a gland, the gland is said to tecrete. 
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from the upper to the lower part, squeezing the food 
in the stomach about. In this way the food is mixed 
with the gastric juice, so that the gastric juice can digest 
the protein. 

Where the stomach joins the small intestine, there 
is a strong ring of muscle in the wall. While the muscles 
of the stomach are squeezing the foods about and the 
gastric juice is digesting the protein, this ring of muscle 
is contracted and the opening between the stomach and 
intestine is closed. But after the proteins are digested, 
the ring of muscle opens and lets the food pass into the 
small intestine. 

The small intestine. The small intestine is almost 
seven meters long. It is very much coiled in the abdo- 
men, and the food passes slowly through it. Along the 
walls of the intestine are little glands, like the glands in 
the stomach, which make juices to digest the food. The 
liver and the pancreas also send juices into the small 
intestine, and here the digestion of all the food is finished. 
All through the walls of the small intestine there are 
muscles; and by contracting above the food, these 
muscles keep the food moving onward through the in- 
testine. At its lower end the small intestine opens into 
the large intestine, and the indigestible parts of the 
food, along with considerable liquid, pass on into the 
large intestine.^ 

The villi. All over the walls of the small intestine 
are small projections called villi (singular, villus), stand- 

^ The waste material in food consists of the woody and fibrous parts 
of vegetables, the skins of fruits and the tough particles in their pulps, 
the tough fibers of meats, and other similar matter. 
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ing up amoi^ tlie dissolved food. In the villi are many 
blood vessels. // is the work oj the villi to take the digested 
food into the vessels 
mithin them. Then 
the blood carries the 
food away to the cells 
in all parts of the 
body. 

The pancreas. The 
pancreas lies under 
and a little behind 
the stomach. It is a 
great gland that 
makes the paftcreaHc 
juice and sends it 
„ „.„. , , . , , . into the small intes- 

FiG. 45. Villi and. Inteatiiuu gliuuis. _ 

tme through a little 
duct. The pancreatic juice is the most important of all 
the juices in digesting the foods. It digests the starch 
and the proteins that have escaped the saliva, and the 
gastric juice, and it also digests the fats. The saliva 
can digest starch ; the gastric juice can d^est proteins ; 
but the pancreatic juice can digest all the foods. 

The liver. The liver is in the ri^t side of the ab- 
dominal cavity, dose to the stomach. It makes a bitter, 
greenish yellow fluid called bile. On the under side of the 
liver there is a little sac called the gall bladder. The liver 
makes bile all the time and stores it in the gall bladder. 
Then when the food comes into the small intestine, the 
bile from the gall bladder is emptied through the bile duct 
into the small intestine. 
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The bile itself does not digest the food, but in some 
way it helps the pancreatic juice to do its work. When 
there is no bile in the intestine, the pancreatic juice 
digests the food very slowly. The bile also causes the 
digested food to be absorbed more rapidly from the 
intestine.^ 

The large intestine. The large intestine begins low 
down in the right side of the abdominal cavity, passes 
up the right side of the body, runs across the body under 
the diaphragm, and then turns downward (Fig. 41). 
Just below where the small intestine opens into the large 
intestine there is a little, wormlike structure called the 
vermiform appendix} There are muscles in the walls 
of the large intestine that move the wastes along, as the 
foods are moved through the other parts of the alimentary 
canal. 

The story of digestion. Let us now trace the history 
of a meal by imagining that we can see the food after 
it has been eaten, and that we can watch it while it is 
being digested. In the mouth we find that the teeth 
crush the food into small pieces and mix it with saliva. 
The saliva at once begins the process of digestion by 
attacking the starch that is in bread, rice, corn, and 
many other foods, and changing it to sugar. 

After the food has been chewed, the tongue draws it 
back into the opening of the throat. The walls of the 
throat then grasp it and press it backward and downward 

^ When food and water pass through the wall of the intestine into the 
blood, they are said to be absorbed. 

* When germs grow in the vermiform appendix, they cause the disease 
called appendicitis. 
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into the esophagus, through which it is carried to the 
stomach. When the food reaches the stomach, the 






—iki fooiigrc 
uiiA lahva 



■ound into pitas and mixid 



starch digtsltd by the laliva 

/oad mi-xed viitA gastric Jtiici ; prpsin 
digtsls prutcini ; fats mtlltd by heat ef 
Uamach and food tiquifiiJ 
feed mixid laitk biU,fanerettticjuici, 

digetts frettins, itarcAis, and fats; 
sugars digrsted by inUOinal jniee 

feed mixid viilh digtslivi Jtticts by 
centraelians of intestinal viatS; digit- 
Hen gets en, and digtsted food absorhid 
and carried aieay 



ilintud growlk of bactert 
Itn ■aiith poisons -which b 
bfd inte bUod unless c 
'mplly rimovtd 



gastric juice trickles in on it from the glands in the walls 
all about, and the pepsin attacks the meats and other 
protein foods. Under the action of the gastric juice 
the outer layer of the food mass dissolves and slides on 
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into the lower part of the stomach, where the stomach 
walls contract on it and squeeze it about to mix the 
gastric juice thoroughly with it. 

From time to time the ring of muscles that closes the 
gateway between the stomach and the intestine opens, 
and a portion of the food from the lower part of the 
stomach is forced on into the intestine in the form of 
a thick liquid.^ In the intestine a flood of digestive 
juices is poured in upon it. Greenish yellow bUe comes 
from the liver; great quantities of juice for digesting 
proteins, starches, and fats are secreted by the pancreas ; 
and all along the small intestine, juices are poured out 
by the thousands of little glands that are in the wall. 
The muscles in the walls of the intestine keep contracting 
on the food and mixing it with the digestive juices. 
Gradually the food is worked along the intestine, while 
the digestive juices are breaking it up and causing it to 
dissolve. 

As we follow the food in its course through the in- 
testine, we notice that the liquid becomes less and less 
in amount, and that finally only the solid wastes re- 
main. As some desert rivers run out over the sand and 
lose themselves in their own channels, so the stream of 
liquid food in the intestine disappears. Where is it 
going? It is soaking into the wall of the intestine and 
passing into the millions of little blood vessels that are 

^ It should be understood that during stomach digestion the food 
is continually being worked downward from the upper part of the 
stomach, and that from time to time it passes on into the intestine in 
rather small amounts. It takes about six hours for the stoxxuicb tO b^ 
emptied filter ¥m or^inar^r meal, 
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in the wall. What will be done with it? It will be 
carried through all the body to furnish heat and strength, 
and to be built into bone and muscle and nerve. A 
waterfall keeps the same form, but it is made up of 
rapidly passing water; and our bodies, that seem to 
us to be the same year by year, are composed of materials 
that are always changing. The skin that we have today 
will, in a short while, be dead and gone, and the food that 
we eat today will be built into a new skin. The flesh 
and heart and brain of a horse are built of grass, and the 
human body is built of the food that man eats. 

The waste matter in the large intestine. After the 
refuse matter from the food enters the large intestine, 
the liquid is quickly absorbed and only the solid ma- 
terials remain. Millions of bacteria grow in this waste 
material and cause it to decay. They form poisons in 
it, and if the wastes are not promptly removed from the 
body these poisons are absorbed into the blood and the 
whole body is injured by them. Nothing is more im- 
portant to the health than that the waste matter be 
passed quickly along the large intestine. This subject 
we shall discuss in another chapter (page 254). 

QUESTIONS 

Name the principal parts of the alimentary canal. Name 

the other digestive organs. Why must foods be digested? 

What is digestion? 
What is the function of the teeth? How many salivary 

glands are there? Where are they located? What is 

their function? 
Locate and describe the stomach. What are its functions? 
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Describe the gastric glands. Tell about the gastric 
juice. Describe the muscles of the stomach. Describe 
the small intestine ; .the villi ; the pancreas ; the liver ; 
the large intestine. Tell the story of the digestion of 
the food. Why is it necessary that the wastes in the large 
intestine be removed from the body quickly? 

SUGGESTIONS TO THE TEACHER 

The teacher should make this and the following chapter as practical 
. as possible by discussing with the class the troubles that they 
have with their digestive systems. Pineapple and papaya both 
contain substances similar to pepsin that aid the digestion ; many 
foods are easy of digestion ; and other foods are very difficult of 
digestion. Important topics for discussion are proper diet for 
hard-working men, for students, and for young children ; the best 
ways of cooking diiFerent foods ; the effect of exercise on digestion ; 
and the preservation of the teeth. Encourage any pupil whose 
diet does not seem to agree with him to try changing his food or 
his ways of eating. If classes in cooking are being taught in the 
school, the relation of the work of these classes to health should 
be made clear to the class. 



CHAPTER Vni 
THE CASE OF THE DIGESTIVE ORGAKS 



Fio. 47. Eierdse bdps to keep the digestive organs in health. 

To a great extent the health of the body depends on 
the way the digestive organs do their work. It is most 
important, therefore, for us to understand how to give 
these organs proper care. In this chapter we shall 
discuss this subject, but after you have studied the 
chapter you must put into practice what you have 
learned ; for it is what you do and not what you read 
in a book that will give you a good digestion. It re- 
quires doing as well as knowing to set us on the way to 
health. 

The digestive organs controlled by the nervous 
system. When you are hungry, the sight or smell of 
food will " make your mouth water." This means 
that the nervous system starts the salivary glands to 
work. The glands of the stomach also are controlled 
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by the nervous system, as the foUowing experiments 
on a dog showed : 

The esophagus of a dog was divided, and when the 
animal was hungry, he was given some fresh beef. The 
dog thought he was eating a good dinner, but a tube 
had been connected to the esophagus in such a way that 
the beef did not go into the stomach but into a dish be- 
side the dog. Nevertheless, the gastric glands promptly 
began to pour gastric juice into the stomach. Merely 
showing the food to the dog was enough to start the 
secretion of the glands. The experiment showed clearly 
that the mini afects the glands of the stomach as well as 
the salivary glands. 

At another time a tube was iStted to the part of the 
esophagus which was connected with the stomach, and 
beef was introduced into the stomach without the dog's 
knowing that he was being fed. In this case, the gastric 
juice was secreted very slowly, and the meat lay in the 
stomach a long time before it was digested. 

These experiments show plainly that the nervous 
system has a great effect on the digestive organs, since 
the taste or smell of food, or even the sight of food, will 
start the secretions to flowing from some of the digestive 
glands. They teach us that it is very important for 
our food to be pleasant to the taste, in order that a good 
supply of juices may be secreted to digest it. They 
show how indigestion may be caused by eating food 
which is distasteful, and by eating when food is not 
wanted. They also explain some things that have long 
been known, — that a cheerful, happy life brings with 
it a good digestion, and that anger, quarrelmg, melan- 
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choly, sorrow, homesickness, and pain interfere with 
the digestion of the food. Our food, therefore, should be 
well cooked ; it should be served on a clean table ; every 
one should come to the table in a cheerful frame of mind 
and should avoid all disagreeable topics of conversa- 
tion, and all unpleasant thoughts should be laid aside 
until the meal is over. " Laugh and grow fat " is a 
wise old saying which we shall do well to heed. One 
of the most important points in the care of the digestive 
organs is to keep the nervous system calm and in health. 

Exercise and digestion. Exercise not only keeps the 
muscles strong but it also adds vigor to the nervous 
system, it strengthens the heart, and sets all the internal 
organs of the body to working with increased power. 
Nearly every one who leads a lazy life and allows his 
muscles to become flabby and soft suffers from indi- 
gestion. Exercise of the muscles is necessary to keep the 
digestive organs in health. 

Some rules for keeping the digestive organs in health. 
The following are some important points in the care of 
the digestive organs : 

1. Eat slowly and chew the food thoroughly. The 
reasons for this rule you have already learned. 

2. Eat only as much food as can be digested in a reason- 
able time. When food lies in the stomach for a long 
time without digestion, too much acid collects in 
the stomach. Sometimes the stomach becomes so sour 
with these adds that it throws its contents out to get 
rid of them. It is bad for the health, therefore, to eat 
too much at one time, just because one is hungry or be- 
cause he likes the food that is set before him. 
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FiGE. 4S and 49. You should eat slowly uid chew your food thoroughly. 

3. Do not eat too much of one kind of food. When 
different kinds of food are eaten, all the different di- 
gestive juices can take part in digestion. But if 
only one kind of food is eaten, all the work will be thrown 
on one or two juices. This delays digestion and has 
the same effect as eating too much food. Do not make 
a whole meal of rice, bananas, or any one food, but eat 
several kinds of food at each meal. 

4. Eat at regular times. We should eat at the same 
times each day and we should not eat between these 
times.' We should not go without food very long at a 
time, and we should eat in the morning before we work 
much or long. Going without food when one is hui^ry 
needlessly distresses the mind and weakens the body. 

' The feeling of hunger is caused by the muscles of the stomach con- 
tracting and drawing the stomach together. If a person has regular 
hours for his meals, hunger will come at these times. His stomach will 
tell hun that he should eat, and he will also have a good appetite for 
his food. 
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$. Save the Jood appetizing and well cooked. If not 
properly cooked, some foods are hard to digest, but the 
greatest evil in bad cooking is that the food is not 
pleasant to the taste, and 
the digestive juices are not 
secreted abundantly. Some 
foods that contain little 
nourishment, as jams, jellies, 
and soups, are important 
chiefly because they make it 
possible for us to eat with a 
relish and to digest lai^e 
~T ~. I ' quantities of rather tasteless 

Anger and unpleasant ^ 
tboughta interfere with the wort of but nourishing foods like 

es ve organs. bread and vegetables, 

6. Do not talk or think about unpleasant tkings at 
mealtime. This interferes with the secretion of the 
digestive juices. The movements of the stomach and the 
flow of the gastric juice were almost stopped in a dog that 
was made angry by a cat brought near it when it was 
eating, and the full amount of juice was not secreted again 
for two days. The table should be neat, the dishes 
clean, and every one in good spirits when a meal is eaten. 

7. Do not work hard or study hard immediately before 
or after eating. When the digestive organs are at work, 
they need a full supply of blood. Work causes the blood 
to go to the muscles, and study causes it to go to the 
brain. This takes the blood away from the digestive 
glands when they need it to make the digestive juices. 

8. Take a sufficient amount of exercise. The reasons 
for this have already been discussed (page 250). 
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9. Do not overwork or overstudy. Either overwork or 
overstudy will bring on indigestion. Probably the 
nervous system is first injured, and the trouble with the 



Figs. 51 and 51. Many cases of indigestion are cured by fitting the eyes 
witll glasses. 

digestive organs comes from a lack of proper nervous 
control. 

10. Have any trouble with Ike eyes looked after. Many 
cases of headache and stomach trouble are cured at 
once by fitting the eyes with proper spectacles or eye- 
glasses. Probably bad eyesight, like overwork, injures 
the nervous system, and the nervous system then fails 
properly to regulate the digestive organs. Persons 
who do much reading, writing, or other close work are 
the ones who suffer most from this cause. 

11. Do not eat too much sugar or sweets at one time. 
Sugar is a good food, but if it is taken in too large amounts 
it injures the stomach. Molasses should be eaten with 
large quantities of other foods, and sweets should not 
be taken when the stomach is empty. These foods are 
too strong to be taken into the stomach alone. 

12. Drink moderately of water at your meals. The 
digestive juices do their work better if water is drunk 



254 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

with the meals and the food moistened with it, but it 
is a bad practice to wash the. food down without chewing 
it. The water should be taken in small mouthfuls 
from time to time and not all at once. 

The care of foods. Certain foods like meat, fish, 
milk, cooked rice, and many other cooked foods spoil 
quickly. They spoil because bacteria grow in them, 
and spoiled or sour food is filled with many millions of 
bacteria. Cold keeps bacteria from growing, and foods 
can be kept safely for some time on ice. Where ice 
cannpt be obtained, foods that spoil quickly should be 
used while they are fresh. Spoiled foods should never 
be eaten, for they carry into the stomach and intestine 
millions of bacteria, and many cases of sickness and 
poisoning come from eating spoiled food. 

QUESTIONS 

How do we know that the salivary glands are controlled 
by the nervous system? Describe an experiment which 
proves that the glands of the stomach are also controlled 
by the nervous system. Discuss the rules that are given 
for keeping the digestive organs in health and give a 
reason for each rule. 

Why are spoiled foods injurious to the health? 



CHAPTER rX 
THE FATE OF THE FOODS IN THE BODT 

We have now studied about how our foods are digested. 
We have learned that the blood carries them through the 
body to all its parts. What does the body do with the 
food? What be- 
comes of the food 
after the body has 
finished with it? 
Why does not the 
body become so 
full of food that we 
cannot eat more? 
Perhaps we may 
find the answer to 
this question by 
studying some- 
thing else that you f^- S3, 
have all seen. 

You have seen a lighted candle grow shorter and 
shorter as it burned. What becomes of the material of 
which the candle is made? Can you destroy atoms by 
burning them? You must study chemistry before you 
will really understand all these questions. At present 
we can only explain that atoms catmot be destroyed. 
When the candle bums, its molecides are broken up and 
the oxygen of the air imites with the atoms in the candle 
and forms gases (carbon dioxid and water vapor) that 
pass off into the air. The materials in ike candle are 
not destroyed; they are only changed to another form. 
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In the same way a stick of wood will change to gas 
and pass off into the air if you put it into the fire. There 
may be a few ashes left, but these are only a little min- 
— eral that was in the wood. The 

molecules of the wood have been 
broken up and the atoms of which 
they were built have united with 
oxygen and have formed new mole- 
cules. These new molecules are 
gases that disappear into the air. 

Experiments. Light a candle. As 

the candle bums, the oxygen of the 

air is uniting with the atoms of the 

^ iitS'.'SX.';''" °'°'"=- S" a glass over the candle. 

Soon the candle begins to bum more 

dimly ; the oxygen in the vessel is beginning to fail. Finally 

the flame dies out; there is no more oxygen in the air to 

unite with the atoms of the candle. Burning is uniting 

with oxygen. 

Wrap cold wet cloths around a glass to keep it cool, and 
hold it over a lighted candle. In a little while you will see 
drops of water on the inside of the glass. This is the water 
that passes off into the air when the atoms of hydrogen and 
oxygen unite in the burning candle. The glass must be kept 
cool or the experiment will not succeed. 

The foods burned within the body. The foods that 
are taken into the body are burned. We breathe oxy- 
gen into the body and the atoms of oxygen unite with 
the atoms of food, just as oxygen unites with the atoms 
of a piece of wood in a fire. When the foods are burned, 
they are changed into pther gqljgtancea and they pass 
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out of the body as wastes. We must all the time keep 
eating more food, because the food in the body is all the 
time being burned and carried out of the body as wastes. 
The principal body wastes. When starches, sugars, 
fats, and oils are biurned, they form carbon dioxid and 
water. When proteins are burned, 
they form carbon dioxid and water, 
and they also form urea} The prin- 
cipal body wastes, therefore, are car- 
bon dioxid, water, and urea. The car- 
bon dioxid is breathed out of the body 
from the limgs ; the water leaves the 
body through the skin, the lungs, and 
the kidneys ; and urea is taken out of p^^ \^\ ^^^^^^ ^ 
the body by the kidneys. In later waterj which passes off 

, ^ 1 11 1 1 ^ ixom. a burning candle. 

chapters we shall learn more about 
the limgs and skin and the work that they do. Let us 
now study the kidneys and how they remove body wastes. 
The kidneys. Fastened to the back wall of the body 
are two bean-shaped organs called the kidneys. Each 
kidney has in it thousands of little tubes. All these 
little tubes drain into a larger tube called the ureter^ 
which empties into the bladder (Fig. 56). As the blood 
flows through the kidneys, the water from the blood 
drains out through the little tubes into the ureter. 
Certain mineral salts, the most abundant of which is 
the salt that we eat, also are dissolved in the urine. 

^ There are several protein wastes besides urea (among them uric acid, 
creatinin, and ammonia). Urea is by far the most important in amount, 
however, and for convenience we shall speak of urea as though it were 
the only protein waste. It is a solid substance and leaves the body dis- 
solved in the water that passes out through the kidneys. 
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Tke function of the kidrieys is to take water, salts, and 

urea out of the body. 
Where the food is binned in the body. We have 

learned that the muscles are made of small fibers, which 
are large cells. All the other 
parts of the body also are 
made of cells. If you could 
examine a little piece of liver, 
kidney, brain, or stomach under 
a microscope, you would find 
that they all are made of 
thousands of little cells. The 
cells in the different parts of 
the body are of different kinds. 
There is one kind of cell in 
the liver, another kind in the 
skin, and still other kinds in 
the eyes and in the brain. 
Each cell takes in food and 
oxygen from the blood, and 
within the cells the foods are 
burned.^ This gives the cells 

heat and power to work. 
Food used for building purposes. Part of the protein 

foods that we eat are used for building purposes in the 

body.^ When they are digested, the large protein 

■ The muscle cells bum more food thim any of the other cells m the 
body, because the muscles hive much work to do in moving the body. 
Why does a person become hot when he works or when he runs ? 

' It should be understood that the living matter of the ceUs is ain- 
tiaually uniting with oxygen and wasting away, and that the food tfiat is 
used for building purposes is in the end burned and changed into wastes. 
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molecules are split into smaller parts. These smaller 
parts are carried to the cells and are used as " building 
stones " to repair the wastes in the cells, and until the 
body is grown they are used also to 
build new cells. 

It has been proved tbat certain 
proteins that are foimd in grains 
(rice, wheat, com) are " repair " 
proteins but not " growth " proteins. 
They supply building stones for re- fic. 57. Ceiis from a 
pairing the body when it wears out, >■'""« ^ uf a liiy m 

I '^ J seal under it microscope. 

but they do not furnish the kind of The bodies of aii living 
building stones a youi^ animal needs ^^3, ^''m^^' ^. 
to make its body larger. Therefore, 
they will keep a grown animal in health, but they will 
not cause a young animal to grow. 

Legumes contain the proteins that are needed for 
growth,^ meats are rich in them, and eggs and milk con- 
tain them in great abimdance. It is most important, 
therefore, that children have milk and, as soon as they are 
old enough, eggs and meat. If they are fed only on rice, 
corn, bananas, and vegetables, they may be slow in grow- 
ing for lack of some of the materials that they need. 

Storage of foods. The body can store only small 
amounts of sugar 6r protein ; but when it has very much 

' In feeding animals it has been found that the leaves and vines of 
legumes as well as their seeds contain the proteins needed for growth. 
The tops of cowpeas and peanuts are therefore more valuable than 
grass for feeding a young animal ; that is, they cause it to grow faster. 
Sincaioas is a legume, and it would seem that the root ought to be a 
very valuable food for children, — more valuable than gabi, potatoes, 
or other plants that are not legumes. 
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fat and does not need it all, it stores up some of the fat. 

The body can also change starches and sugars to fats 

and store them away. The fat is stored under the skin, 

around the kidneys and intestines, and in other places 

inside the body. This fat makes 

the body round and beautifiU, and 

the coat of fat under the skin 

keeps the body warm. But the 

great use of the fat is to give food 

to oiu: bodies when we are sick. 

Then we can eat little ; sometimes 

we can eat nothing. The cells 

die if they are without food for 

even a very httle time; so when 

iv. ■.■.;'■■,"■■..; .'!;.■?;■; -/C-^^j we cannot eat, our bodies use the 

Fio. sB- The foods pass into fat for food. 

a cell and are chaiiged to . .. t • \ i _ 

wastes within the ceU. ^■'^ tunes Of sickness or starva- 

tion the body draws on the mus- 
cles for its supply of protein. BreaJung down the 
muscles and using them weakens the body, but it is 
more important to provide food for the heart and brain 
than it is to keep up the strei^th of the muscles. After 
a person has been sick for a long time, his body becomes 
very thin, because the fat has been used and the muscles 
have been broken down to support the other parts of 
the body. 

The necessity of good food for the cells. The cells of 
the muscles, the brain, the heart, and other parts of the 
body lie in their places and wait for food. If the blood 
brings them a supply of all the foods they need, they take 
it in and use it. This gives them health and vigor, and 
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the person feels well and strong. If the 
cells lack food, their life is faint and slow, 
and the person feels weak and sick ; his 
mind is dull, and he is stupid at his work. 
In a country where food is abundant, 
the people are strong and vigorous; 
in a country where food is scarce, the 
people are weak and slow and without 
interest in their work. Every family 
should first of all plan for a good supply 
of food for all its members, and the first 
duty of any government is to make it 
possible for the people to obtain food. 




Fig. sq. A cell 
from the brain. A 
proper food supply 
is necessary to keep 
the cells in health. 



QUESTIONS 

When a candle bums, what becomes of the atoms of which 
it is made ? What becomes of the foods that are taken 
into the body ? Name the principal body wastes. 

How does carbon dioxid leave the body ? How does water 
leave the body ? How does urea leave the body ? De- 
scribe the kidneys. What is their function ? 

Where is the food burned in the body ? What do the cells 
get from the food that is biu'ned in them ? 

What foods are used for building purposes ? Name some 
foods that contain repair proteins ; some foods that con- 
tain an abimdance of growth proteins. How is food stored 
in the body ? Of what advantage is a store of food in 
the body ? What effect has an abundant food supply on 
the life of the cells ? 



CHAPTER X 

FOODS AlTD HEALTH 

A TIGER lives on meat; a deer feeds on grass and 
leaves ; and the smaller bats use insects for their food. 
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Fig. 6o. These foods are rich in protein. 

These animals have no difficulty in knowing what they 
should eat. They are fitted to live on one kind of food, 
and when they can find this food their problem is solved. 

Man eats many diflFerent foods. Meats, grains, fruits, 
vegetables, eggs, and milk are all used by him. Which 
of all these foods are best for him? How much of each 
should he eat? How may he know if he is feeding his 
body properly? These questions we shall study in 
this chapter. 

Amount of protein needed by the body. A man 
must have about 60 grams of dry protein daily to keep 
him alive. The best-nourished races eat twice this 
amoimt. A diet of rice, com, vegetables, and fruits 
does not contain sufficient protein, and persons who live 
entirely on these foods suffer from ill health on account 
of it. They lack the energy and vigor that a progressive 
people must have; for progress requires the carrying 
through of long and hard tasks, and it takes strength and 
will power to do this. 

Foods rich in protein. Meat, milk, and eggs are rich 

in protein. Grains contain a moderate amount of pro- 

262 
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tein, and of all vegetable foods the legumes (beans, peas, 
mongos, peanuts) supply the most protein to the body. 

The Filipino people need to eat more of the protqin 
foods. They ought to raise more cattle, sheep, goats. 
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Fig. 61. These foods are low in protein. 

and pigs for the meat. They ought to keep cows and 
goats for the milk. They ought to raise more chickens 
and ducks for the eggs and meat. To do this, they 
must improve their agriculture and control the animal 
diseases that have been so common in the PhiUppines. 
Until every family can have a reasonable amoimt of 
these animal foods, beans, mongos, and other legimies 
should be extensively raised and used. 

Vitamins. Within the last few years it has been dis- 
covered that certain substances called vitamins are 
necessary for health. Very small quantities of these are 
found in our foods, and a good diet must contain enough 
of them to supply the body's needs. Vitamins are 
partly destroyed by cooking, and they are entirely 
destroyed by great heat. For this reason, they are not 
found in canned goods, and any one who tries to Uve 
without fresh foods in time loses his health. We do not 
know how many vitamins there are, but there are four 
diseases that seem to be caused by a lack of them. Two 
of these diseases, scurvy and beriberi, are almost cer- 
tainly due to a lack of vitamins. The other two, pellagra 
and rickets, are not so well imderstood. It has also 
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beeii proved that a vitamin that is necessary for growth 
is found in butter, in the yolk of eggs, and in the fat 
from the livers of animals. 

Scurvy. Scurvy is a disease that is found among 
sailors and others who live without fresh meats, fresh 
fruits, or fresh vegetables. One symptom is bleeding 
from the gums. It can be cured by eating fresh vege- 
tables or fruits, or by the use of the juice of oranges, 
lemons, or limes. 

Scurvy is found among babies also. Usually it ap- 
pears between the ages of six and eighteen months. 
Only a physician can recognize the disease in its early 
stages, but one symptom is pain and tenderness when 
the child is touched or lifted, or when the arms or legs 
are bent.^ Later the gums of the upper jaw become 
sore and swollen, and bleed very easily when they are 
touched. The disease can be cured by giving the child 
a little juice from some ripe fruit each day. Orange 
juice (from as sweet oranges as can be secured) is most 
commonly used in Europe and America. A physician 
should be asked what are the best of the fruits to be 
obtained in the locality for this purpose. 

Preventing scurvy. It is beUeved that m a nursing 
baby scurvy is caused by bad feeding of the mother. 
The vitamins are not in her food, and consequently 
they are not in her milk. The mother should therefore 
have a good diet; she should have moderate amounts 
of fresh meat, eggs, and legumes, and she should eat 
also fresh fruits and vegetables. 

^ On account of the pain in the limbs, scurvy is often mistaken for 
rheumatism. 



FOODS AND HEALTH 265 

Rickets. Rickets is a disease of children in which 
there is not enough mineral matter in the bones. It 
usually shows itself between the third and twelfth 
months, but may appear eayUer or later. In this dis- 
ease the head is larger than is natural, and the skull 
becomes cubical in shape and flat on the top. The 
bones are weak, and the legs may bend under the weight 
of the body. Often there are enlargements on the ribs 
where the bone and cartilage join. A row of these 
enlargements may be felt under the skin on each side 
of the sternum. The chest often becomes pointed in 
front. 

The cause of rickets is not well imderstood, but the 
trouble is in the food. To prevent and to cure the dis- 
ease, mother and baby should have a variety of good 
foods. 

Pellagra. This is a very severe disease found among 
people who live chiefly on com. It is common in Italy, 
and there are many cases in the southern part of the 
United States. In this disease the nervous system is 
affected, and the person often becomes insane. Another 
symptom is whiteness and scaliness of the skin, along 
with great itching and pain. 

The people who have pellagra live chiefly on vege- 
tables and foods made from com. Before the com is 
used, it is ground fine in mills. The vitamin that pre- 
vents the disease is in the outer part of the grain, and 
the fine meal that is made from the com lacks this 
important substance. The disease can be prevented 
and cured by using fresh meat, eggs, milk, peas, beans, 
and other good foods. This disease is not found in the 
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Philippines, but another disease of the same kind, beri- 
beri, is very common among the Filipinos. 

Beriberi. Beriberi is found at times among sailors 
who live on white wheat flour, salt meat, and caimed 
goods. It is most common, 
however, among rice-eating 
peoples, and is one of the 
worst diseases among the 
Filipinos. It is caused by 
the kck of a vitamin in the 

F,o. 6,. A plg«m m of nervous '<««•> ^^ ^^ ^"^^ ^^ ^0^^ 
disease because it wns fed on a among those who live largely 
diet ol DoUsbed rice. (Photograph ■■ • i ■ t -< i 

by Funk.) on polished nee. Like pel- 

lagra, the disease chiefly 
affects the nervous system. The brain and nerves 
need something that the food does not provide them 
with. Cases of beriberi, unless they are too far ad- 
vanced, can be cured by supplying the proper food. 

Preventing beriberi. There are two ways of prevent- 
ing beriberi. TAe jirsi way is to use unpolished rice. 
Again and again it has been proved by experiments in 
the Japanese army and navy, in the Philippine Scouts, 
in the Government schools, in Bilibid Prison, and in the 
leper colony at Culi6n, that beriberi dies away when 
unpolished rice is used. Moreover, it is possible to cure 
the disease by mixmg rice polishings (tiki-tiki) with the 
food. By treating the poUshings with water and 
akohol, the vitamin can be secured from them. This 
can then be used as a medidne for the cure of beriberi, 
and in early cases it gives wonderful results. It will 
thus be seen that the difficulty is not with the rice. As 
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Nature made it, this is a good food for man. The 

trouble is that man polishes away the vitamins that are 

in the outer coat before he 

uses it.' Most rice that is 

dark in color will not cause 

beriberi. 

The other way of preventing 
beriberi is to use other foods 
besides rice to furnish the 

vitamin. Legumes, milk, fn™ rice polishings. When pigeons 
, , , , J . , aie fed on unpolished rice t*" 

eggs, fresh beef, and fresh vitamin is uken with the food a 



fish will supply this vitamin. '*">■, 1" £« ^^'^^ *"■ <P'''^ 

, "^ graph by Funk.) 

It IS most mipoTtant that the 

diet of the Filipinos be changed so as to prevent this 

disease; for every year there are 25,000 deaths from 

beriberi and many thousands of cases of the disease in 

the islands. 

Beriberi in infants. It is estimated that in the 
Philippines 20,000 babies die each year of beriberi,* 
The reason is that the mothers do not have the proper 
diet. The vitamin is not in the mother's food, and it 
is not in the milk that the baby gets. The only way to 
prevent this difficulty is for the mother to change her 
diet. Before the baby is bom and as long after it is 
bom as she nurses it, she should have a nourishing diet 
of different kinds of foods. If she cannot afford meat 
and eggs, she ^ould eat unpolished rice and legumes, 

' In a few cases beriberi does develop when unpolished rice is eaten. 
In these cases the difficulty is with the other foods. The person is try- 
ing to get all his vitamins from rice and is not eating enough meat, eggs, 
or legumes, 

' Infantile beriberi is oiten called toon. 
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especially mongos and beans. She should not try to 
live on polished rice and a little fish ; for if she does, 
both she and her child will suffer. 

Bulk necessary in the diet. If a person lives entirely 
on rich foods like meat, eggs, milk, and sugar, there is 
little refuse matter to go into the large intestine. The 
result is that the waste material in the large intestine is 
moved along very slowly, and the poisons in it are ab- 
sorbed into the blood and carried through the body. 
A certain amount of coarse vegetable food is needed to 
provide a large amount of waste material which will be 
moved rapidly along the intestine and promptly cleared 
out of the body. In general, it is the richer class of 
people who suffer from a lack of bulk in the diet. 

A mixed diet best. The question of a good diet is 
very difficult. There is much about foods that even 
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FiG. 64. Foods that cause beriberi. 

the wisest scientists and physicians do not understand. 
The safest rule, therefore, in selecting our food is : EaX 
a number of different kinds of food. To eat only rice, 
com, and camotes would not be following this rule ; for 
these are all starchy foods. To eat only meat, eggs, 
and mongos would not be following it ; for these are all 
rich in protein and have little refuse matter in them. 
Every day we should eat some foods that are rich in 
protein, some foods that supply fats, and some foods 



FOODS AND HEALTH 269 

that contain starch, sugar, and minerals. This we shall 
do if we live on a diet made up of meat, eggs, milk, 
bread, grains, vegetables, and fruits. Man is fitted 




Fig. 65. Foods that pceveut 



to use all these kinds of foods, and if he attempts to live 
on only a part of them his health is likely to suffer. 

Increasing the food supply in the Philippines. Many 
of the poorer Filipino people need more and better food. 
They live day after day on rice and fish, and this does 
not supply them with all the materials that they need 
for health. How shall they improve their diet ? 

The people need to give more attention to gardening 
and to raise and eat great quantities of beans and other 
legumes. They ought also to 
build up their agriculture in 
every way, for agriculture 
furnishes food to the city and 
comitry alike. In particular 
they need to drive out the 
diseases that destroy their 
animals and cut off the supply 
of meat and other animal Fk. 66. a Norwegian woman 

DuUung a dury goat. 

foods. They should improve 

the breed of their hogs so that they will have more meat, 
and they ought to raise chickens that will lay more e^s. 
One point in particular that they should remember is 
that milk is the best food that has yet been found for 
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children, and that a supply of milk needs to be pro- 
vided in the Philippines. It would seem that the keep- 
ing of dairy goats would be worth a careful trial; for 
these animals furnish the milk supply in many countries. 
A goat can easily be kept by a single family, and goats 
are less subject to disease than many other animals. 
The D.epartment of Agriculture at Manila has brought 
some of these animals to the Philippines, and they seem 
to do well in this country. 

QUESTIONS 

How much protein is necessary to keep a man alive? How 

much protein do the best-nourished races eat? What 

kind of diet is low in protein? Name some foods that 

are rich in protein. How can the Filipino people increase 

their supply of these foods? 
What are vitamins? What diseases are caused by a lack 

of vitamins? Give some of the symptoms of scurvy. 

At what age does it usually appear in children? How 

can scurvy be prevented and cured ? 
Describe the symptoms of rickets. What is supposed to be 

the cause of rickets? What is pellagra? What is the 

cause of pellagra? 
What is the cause of beriberi? How has this been proved? 

In what two ways may beriberi be prevented? How 

many babies die each year in the Philippines of beriberi? 

How can these deaths be prevented? 
Why is bulk necessary in the food? What kinds of foods 

provide bulk in the diet? 
Give the safest general rule that can be followed in selecting 

food. How can the food supply of the Philippines be 

increased ? 
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SUGGESTIONS TO THE TEACHER 

The diagram on page 417 will show how important the question of 
a sufficient food supply is in the Philippines. Not only does 
beriberi cause a great number of deaths, but it also enfeebles and 
injures the health and working power of hundreds of thousands 
of Filipinos who do not die from it. The lack of proper food 
also makes people more susceptible to many kinds of germs, so 
that much of the sickness that is caused by germ diseases can be 
prevented only by a better standard of living. 

The class should understand these facts, and the attention of all the 
pupils should be directed toward possible ways of increasing the 
amount of protein foods in the community. 



CHAPTER XI 

THE TEETH AND THEIR CASE 

In an American school twenty-seven children whose 
teeth were badly decayed were selected for an experi- 
ment. First of all, they were examined as to the condi- 
tion of their health. They were also 
made to solve problems and given other 
tests that would show the quickness 
1 and power of their minds. Then they 
were taken to a dentist and the cavi- 
ties in their teeth were filled. If a 
child was suflfering from sore gmns, 
these abo were treated, and the mouths 
^ , ^ J ,. . of all of them were put into as eood 

Fio. 67. Good teeth im- '^ ° 

prove both the appear- Condition as possible. The children 
a»ce»nd the health. ^^^ ^^^^ toothbrushcs and were 
told to wash their teeth after each meal. 

A year later it was fomid that these children had 
greatly improved in health. Their digestion was bet- 
ter, their complexions were clearer, and one girl who 
had been weak and subject to headaches had become 
strong and well. Their minds also were greatly im- 
proved, for they had more than twice the power to do 
mental work that they had when the first test was made. 
Six of them finished a year's work in school in a half 
year, and one boy who had failed the year before passed 
through two entire grades in the year. Undoubtedly 
the children had been suffering greatly in both their 
bodies and their minds because of the condition of • 
their teeth. 
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How bad teeth injure the health. Bad teeth cause a 
person to swallow his food quickly and in big pieces. 
Then the food is digested very slowly. The large pieces 
of food will stay in the stomach for a long time, and 
they may become sour and cause indigestion (sickness 
of the stomach). Without a set of clean, sound teeth, 
it is hardly possible to have a good digestion and good 
health. 

A second way in which bad teeth injure the health is 
by furnishing a breeding place for dangerous kinds of 
germs. When the teeth are decayed, the gums often 
become sore, and in many cases great colonies of pus- 
forming bacteria grow about their roots. The poisons 
that are produced by these germs constantly pass into 
the blood and poison the cells, and often the germs them- 
selves float away in the blood and grow in other parts 
of the body. Sometimes they grow in the joints and 
cause rheumatism; sometimes they grow in the heart, 
kidneys, or walls of the blood vessels and cause very 
serious diseases of these organs. Decay of the teeth 
not only causes the loss of the teeth themselves, but is 
dangerous to the other parts of the body. We should 
therefore give our teeth every possible care. 

The two sets of teeth. Each person has two sets of 
teeth. In childhood the jaws are small and we have a 
set of twenty small teeth. These are called the temporary 
teeth. Later, as the jaws grow, the larger permanent 
teeth come in. There are thirty-two permanent teeth, 
sixteen in the upper jaw and sixteen in the lower jaw. 

Kinds of teeth. There are four kinds of teeth : inci- 
sorSj cuspids (or canines), bicuspids, and molars. Count- 
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ing the temporary teeth in one jaw, there are four 
incisors, two cuspids, and four molars. In the i>erma- 
nent set there are in one jaw four incisors in front; 




Fic. 68. One half lA the permanoit teeth. 

then two cuspids, one on each side of the incisors; 
then four bicuspids, two on each side behind the cuspids ; 
and six molars, three on each side behind the bicuspids 
(4 incisors + 2 cuspids + 4 bicuspids + 6 molars = 16 
teeth in one jaw). The age at which the different teeth 
usually appear is shown in Figures 70 and 71. In 
some persons, however, they appear much earlier or 
later than usual. 

The structure of a tooth. E^ch tooth has a Cftram and 
one or two roots. A few of the large back teeth may 
have three roots. The roots stand in sockets (holes) 
in the jawbones. Around the roots of the teeth in the 
sockets there is a hard, bony substance called cement. 
A thick red skin (the gum) covers the jawbones and 
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comes up around each tooth to the crown. The outside 
coat of the crown is very hard, so that it will not break 
when we bite our food. This hard coat is called the 
enamel. Under the enamel 
is the dentine. This is ^^^ 

harder than bone, but it is 
not so hard as the enamel, tthi 

In the center of the crown 
there is a Uttle cavity, 
which is filled with nerves 
and blood vessels. These 
nerves and blood vessels 
run down through little 
holes in the roots of the 
tooth and join the nerves 

and vessels in the bone of « w «»«•. 

the jaw. ^"Zr*'"*^ 

The care of the teeth. ^ , . . ^ ^ 

Fig. og, A secuon thmugh a tooth, 
Decay of the teeth is showing its structure and how it is 

caused by bacteria that '^«>«i i"'" ">= J^^'x-"- 
grow in the food particles that stick to the teeth and 
lodge between them. If a hole is made in the enamel, 
the dentine is quickly eaten away, and the hole becomes 
deeper and deeper. By and by the hole reaches the 
cavity where the nerves and vessels are. Then the 
tooth aches and must be filled at once, or soon it must 
be pulled out. 

The way to keep the teeth from decaying is to keep them 
clean. Then the bacteria will not be able to grow 
between them. The teeth should be brushed both 
inside and outside after a meal. Pure soap or a good 
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tooth powder ' or paste assists in cleaning them. A 
moderately stiff brush is best. The gums as well as 
the teeth should be brushed. At first the gums may- 
bleed when the brush touches 
them, but they will soon become 
harder and firmer. Food that 
: has lodged between the teeth 
should be carefully removed 
after eating. A toothpick made 
from the quill of a large feather 
is good for this purpose. Char- 
coal and other gritty sub- 
of etuption given in months, stances should not be used in 
r;:r;LriZ-;irS: ctamng the teeth, as they 
upper. The first permanent scratch the surface and leave 

inolaca, which at (his time are ,. ^, . , . , , , 

being formed in the jaws, are ilttlC gfOOVeS m whlCh food 
Shawn behmd the temporary ^^j bacteria Collect. The teeth 

should not be brushed cross- 
wise, but from the gums toward the crown. 

Caring for the teeth of children. About the sixth 
year the first permanent molars come in behind the 
temporary molars. These teeth are often mistaken 
for temporary teeth and are allowed to decay, because 
the parents think that other teeth will come in to take 
their places. Count the double teeth in the mouth of 
a six- or seven-year-old child. If there are three double 
teeth on one side of the jaw, the back one is a perma- 
nent tooth. Decayed temporary teeth should be pulled 

' A very good tooth powder can be made of equal parts of precipi- 
tated chalk and powdered orris root. These may usually be purchased 
from a druggist. Some excellent tooth pastes are also on the market. 
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before it is time for the second teeth to apj)ear ; for if 
this is not done, the roots of the first teeth may remain 
in the jaw and crowd the iwumm 

permanent teeth out of 
their places. 

Visiting the dentist. > 

When a shoe gets a bole 

in it, we take it to the ''" 

shoemaker to have it '• 

patched. When a tooth 
gets a hole in it, we ought 

, , , , Fio. 71, The upper permanent teeth of 

to go to the dentist and a man twenty-sii years old, with the 
have it filled. There is """ f emptiori given [« years. The 
lower teeth usually appear two or three 
more reason for having a months earlier than the corresponding 
tooth mended than for "'^^ ™"' 
having a shoe mended, because we can buy new shoes 
and we cannot buy new natural teeth. At least once 
a year every person should go to a dentist and have 
his teeth examined. If there are small holes in them, 
they should be filled. If a hard, dark-colored substance 
has collected on them near the gums, the dentist should 
remove this. By following this plan and by keeping 
the teeth clean they will be kept sound and fit for 
their work. 

Care of the mouth of a baby. Little babies often 
suffer from sore mouth. This is caused by germs and 
is usually brought on by lack of cleanliness. A physi- 
cian should be consulted for this disease, because it 
makes the child nervous and injures its digestion. When 
the teeth are cutting through the gums, the mouth 
should be examined, and if there are little sores on the 
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gums, a physician or dentist should be consulted. One 
of the best ways of preventing trouble in the mouth of 
a baby is to wipe out the mouth with a clean cloth 
dipped in water that has borax or boric acid dissolved 
in it. This should be done each time after the baby 
is fed. 

QUESTIONS 

Describe the experiment on the teeth of certain school chil- 
dren and the results. In what two ways do bad teeth 
injure the health ? 

Name the two sets of teeth. How many teeth are there in 
each set? Name the different kinds of teeth. How many 
teeth of each kind are there in the temporary set? in 
the permanent set? Describe the structure of a tooth. 
What causes the teeth to decay? How may the teeth be 
kept from decaying? Explain how the teeth should be 
brushed. How may the first permanent molars be dis- 
tinguished from the temporary molars? What should be 
done if a tooth begins to decay? 

SUGGESTIONS TO THE TEACHER 

It has been found that good teeth are far more important in pre- ! 

serving the health than had formerly been supposed. Teachers 
should, therefore, in every possible way encourage the pupils to 
secure toothbrushes and to use them. After each meal the teeth 
should be brushed, and it is especially important that they should 
be cleaned before going to bed, so that bacteria will not be able 
to multiply in the food particles on and between the teeth at night. 

It is very important that the provincial towns shall be provided 
with dentists as soon as possible, and teachers should encourage 
the pupils and their parents to patronize dentists and give them 
their support. Young persons, especially, should have any 
decayed teeth filled, for the loss of the teeth may cause the loss 
of health and working power long before the time of life when the 
strength should fail. 
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REVIEW QUESTIONS 

Chapter VI. Give three reasons why the body needs food. 
Explain what is meant by atoms, molecules, elements, and 
compounds. Name the three classes of foods and the ele- 
ments in each class. What foods are rich in protein ? starch? 
sugar? fats? How are fats, starches, and sugars used in the 
body ? How are proteins used ? Name some minerals impor- 
tant to the body. What foods are rich in these minerals? 

Chapter VII. Name and describe the different parts of the 
alimentary canal. Describe the other digestive organs. Tell 
the story of the digestion of a meal. What becomes of the 
food after it is digested ? 

Chapter VIII. Describe an experiment which proves that the 
nervous system controls the glands of the stomach. Give 
five rules that you think are very important in keeping the 
digestive organs in health. Why do foods spoil ? How may 
this be prevented? Why is bulk in the diet important? 

Chapter IX. When a candle burns, what becomes of the atoms 
of which the candle is made ? What becomes of the foods 
in the body? What wastes are formed when the foods burn? 
Describe the kidneys. What is their function ? Where are 
the foods burned in the body? What foods contain growth 
proteins? How is food stored in the body? 

Chapter X. How much protein does a man need each day? 
How could the supply of protein foods in the Philippines be 
increased ? What are vitamins ? What diseases are thought 
to be due to a lack of vitamins? What foods contain the 
vitamin that prevents scurvy? On what food do the people 
who suffer from pellagra live? What disease is caused by 
living on polished rice ? How many persons die from this 
disease each year in the Philippines? What foods should 
a mother who is nursing a baby eat? What foods will pre- 
vent beriberi? 

Chapter XI. Describe the two sets of teeth. What causes the 
teeth to decay? How can this be prevented? What should 
be done when a tooth decays? How can sore mouth in a 
baby be prevented? 



CHAPTER Xn 

THE HEART AND THE CIRCULATION OF THE BLOOD 

We have learned that the body is made of cells and 
that these cells must have oxygen, food, and water. 
We know that the food and water are taken into the 
alimentary canal and go through its walls into the blood. 
In the next chapter, we shall study about how we breathe 
oxygen into the limgs, and we shall learn that the oxygen 
also goes into the blood. We know also that poisons 
are made in the body when the foods are burned, and 
that these poisons must be taken out of the body. All 
this means that there is much carrying to be done in 
the body; the food and oxygen must be carried all 
through the body to the cells, and the wastes must be 
carried away from the cells. This carrying is done by 
the blood. The function of the blood is to carry food, 
water, and oxygen to the cells and to carry the wastes of 
the body away from the cells. 

The circulation of the blood. All through the body 
there is a great system of tubes called hlood vessels. In 
Figure 78, you can see a diagram showing how the blood 
vessels pass through the body. They are all connected 
with the heart, and the blood is always passing away 
from the heart in these vessels and going out through 
the body and then coming again to the heart. From 
the time we are born until we die, the blood moves 
through the body, going to the heart and then out 
through the body and coming back to the heart again 
and again. This movement of the blood is called the 
circulation. As the blood circulates through the body, 

280 
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it carries useful things to the cells and takes away from 
the cells the thinp that are harmful. If the blood did 
not circulate, the body would die, because its cells could 
get no food, no water, and no oxygen, and because 
there would be poisons in the body. 



Fig. 71. Tbe heart and tbe bases oF (he great vessels. 

The Circulatory Organs 

The organs that make the blood move through the 

body are called the circvlatory organs. These organs 

are the heart and the blood vessels {arteries, veins, and 

capillaries). 
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The heart. A person's heart is about the size of his 
closed hand. It is in the chest a little to the left of the 
center of the body. It is made of muscle cells and is 
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Figs. 73 and 74. A diagram of the right side of the heart showing the working 
of the valves. When the blood flows into the auricles and the ventricles relax, 
the valves of the heart are as shown in A . When the ventricles contract and 
the blood flows out into the arteries, the valves are as shown in B. 

divided into four parts, with a cavity in each part. The 
two upper cavities are called auricles^ and the two lower 
cavities are called ventricles. The heart is full of blood, 
and blood vessels are connected with all its cavities — 
veins with the auricles, and arteries with the ventricles. 
The work of the heart is to make the blood circulate through 
the body. We shall now learn how it does this work. 

The beating of the heart. From the veins, the blood 
comes into the auricles. When the auricles are full of 
blood, their walls contract and squeeze the blood into 
the ventricles. Then the walls of the ventricles contract 
and squeeze the blood out into the arteries, and the 
blood goes all through the body and lungs and comes 
again to the auricles. 

If you place your hand on the left side of your chest. 
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you can feel your heart move (beat) when the ventricles 
contract. Count how often your heart beats in one 
minute. All day and all night the heart works to send 
the blood through the body. 



Fics. 7s and 76. These gales work like the valves of the heart. When the boy 
pushes on them one way, they open ; but when he pushes on them the other 
way, the chains hold them so that they will not open. 

The valves of Uie heart. Between the auricles and 
the ventricles, there are valves. The valves are Uke little 
doors. When the auricles contract, the valves open 
down into the ventricles and let the blood pass into the 
ventricles. When the ventricles contract, the blood 
pushes up under the valves and lifts them. Little liga- 
ments run from the valves to the walls of the ventricles. 
These ligaments hold the valves so that they cannot be 
jmshed up into the auricles. In this way the valves dose 
the openings between the auricles and ventricles so that 
the blood cannot go back into the auricles. Then the 
blood must go into the arteries. In these arteries are 
other valves that keep the blood from coming back into 
the ventricles. The blood can never go back because 
of the valves, but must always move in the same way — 
from the auricles into the ventricles, from the ventricles 
into the aorta and pulmonary artery, and then through 
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the small vessels of the body and lungs and through the 

great veins back to the auricles. 
Blood vessels. Arteries take the blood away from the 

heart. Veins bring the blood to the heart. The aorta 

takes the blood from the left ventricle through all parts 
of the body, and the 
pulmonary artery and 
its branches take the 
blood from the right 
ventricle through the 
lungs. The arteries 
are very large near 
the heart, but soon 
they divide and make 
smaller arteries. 
These smaller arteries 
divide again and again 
imtil they are very 
small — so small that 

Fig. 7T. Diegnun showing how the blood they are microscopic. 

pasMS through the capUUries from an artery Thcse little Vessds are 

called capillaries. 

The capillaries go everywhere among the cells of the 
body and the lungs, and then they begin to imite. 
More and more of them unite and make larger veins, 
and at last all the veins join in very large veins (the 
vencB cava) that open into the heart. 

The course of fht circuUtioa. The blood leaves the 
ventricles and goes out through the arteries. Then it 
goes into the capillaries and on into the veins and back 
to the heart agam. Study the pictures of the heart and 
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of the circulation and you will see that the blood passes 
through the heart and blood vessels in the following 
way: 

From two great veins into the right auricle. 

From the right auricle into the right ventricle. 

From the right ventriple into the pulmonary artery and 

its branches. 
From the branches of the pulmonary artery into the 

capillaries of the lungs. 
From the capillaries of the lungs into four pulmonary 

veins. 
From the pulmonary veins into the left auricle. 
From the left auricle into the left ventricle. 
From the left ventricle into the aorta and its branches. 
From the branches of the aorta into the capillaries of the 

body. 
From the capillaries of the body into the smaller 

veins. 
From the smaller veins into the two great veins called 

the ascending and descending vena cavce, and then 

back into the right auricle. 

Time of the circulation. The blood goes through the 
body very swiftly. When it goes to a part of the body 
that is near the heart and comes back again to the heart, 
it takes little time ; but when it goes to parts far away 
from the heart, it takes more time. On an average, 
the blood leaves the heart and goes through the body and 
comes back again to the heart in a little less than a 
minute. All the blood in the body is sent swiftly 
through the body again and again. 
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The Care of the Heart 

The heart is a muscle, and we have learned that it is 
necessary for a muscle to rest. If a muscle works very 
hard and has no time to rest, the cells of the muscle 
will change to. fat. When a cell changes to fat, it can- 
not contract any more, and when many of the cells in 
a muscle are changed to fat, the muscle becomes weak. 

All our lives the heart beats from seventy to eighty 
times a minute and rests only a little after each beat. 
Anything that makes the heart beat faster, shortens 
the time it has for rest. When it beats too fast, it may 
become enlarged, and its cells may change to fat. People 
often die from disease of the heart (page 417), and we 
should take the best of care of this important organ. 

The heart while the body is growing. When the body 
grows, the heart also must grow in order that it may be 
large enough and strong enough to send the blood through 
the enlarged body. When the body becomes large very 
quickly, the heart sometimes has difficulty in growing fast 
enough to do its work. Anything is injurious which makes 
the work of the heart very hard when the body is growing 
rapidly. Some things which a grown person may do with 
little or no injury are very harmful to boys and girls. 

Exercise and the heart. Very hard and long-con- 
tinued exercise may injure the heart by making it work 
too hard. Boys sometimes injure their hearts by fast 
bicycle-riding. Very heavy and long-continued work 
should not be done by either young persons or old persons. 
You must understand, however, that it is long-continued 
severe exercise that you are being warned against. 
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Both moderate exercise and hard exercise taken for 
short periods of time benefit the heart. 

Tobacco and the heart. To smoke or chew tobacco 
often makes the heart weak. Then the heart does not 
send the blood through the body well, and therefore the 
cells do not get enough food and oxygen and the wastes 
are not carried away from them. Many people who 
use much tobacco cannot do hard work because their 
hearts are weak. When they work hard, their hearts 
beat very quickly and they feel sick. 

QUESTIONS 

What is the function of the blood? What does the blood 
carry to the cells? What does it carry away from the 
cells? What is meant by the circulation of the blood? 

Name the organs of circulation. Where is the heart? What 
are the divisions in it? What are connected with the 
cavities of the heart? What is the work of the heart? 
Where do the ventricles send the blood? To what part 
of the heart does it come back? Explain how the valves 
of the heart work. 

What is the work of the arteries? of the veins? Where are 
the large arteries? Explain how capillaries are formed. 
When the capillaries unite, what do they make? Trace 
the course of the blood from the right auricle to the right 
auricle. 

What effect has too much work on a muscle? How often 
does the heart beat? When does it rest? Explain why 
the work of the heart is hard while the body is growing. 
What effect has very hard exercise on the heart? How 
do boys sometimes injure their hearts? 

What effect has tobacco on the heart? 



CHAPTER XIII 



THE BLOOD AND THE LYMPH 




According to one estimate, the human body is com- 
posed of more than four hundred billions of cells. These 
little cells are built together as stones are built into a 
wall. Each of the cells is alive ; each must have food 
and oxygen and must get rid of its 
wastes. To supply the needs of 
the cells, the blood flows among* 
them through thousands of little 
capillaries. About one twentieth 
of the weight of the body is blood ; 
so if a boy weighs forty kilograms, 
he will have in his body about two 
kilograms of blood. 

_^- - 1 T»i J Fig. 79. i4 shows the white 

Plasma ana corpuscles. Blood and B the red corpuscles 

is made of plasma and corpuscles. ^^ ^}^ ^^^ ^ they appear 

\ ^ ^ under a microscope.^ 

The plasma is a yellow liquid. If 
you wound the skin a little, you can see the plasma 
coming through the skin like yellow water. The plasma 
is nine tenths water ; and, dissolved in this water, there 
is much food and a little of many other substances. 

The corpuscles are small bodies that float in the blood 
plasma. A few of the corpuscles are white, but most of 
them are red. The red corpuscles are circular, and they 
are so small th^t there are five millions of them in a drop 
of blood the size of the head of a pin. The red corpus- 
cles are formed chiefly in the cavities of the spongy bone, 
and when they die, the liver uses them in making bile. 

^ The dark bodies in the white corpuscles are the nuclei of the cells. 
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Work of the red corpuscles. The work of the red cor- 
puscles is to carry oxygen to the cells of the body. We 
take air into the lungs, and there is oxygen in this air. 
The corpuscles come to the lungs, and there they take 
up the oxygen. Then the corpuscles go back to the 
heart, and the heart sends them to all parts of the body. 
They carry the oxygen out through the body, and 
from them the cells of the body take the oxygen. With 
this oxygen, the cells burn their food and the old 
parts of the cells, ind so get heat and strength. If 
the lungs do not breathe in oxygen, and if the corpus- 
cles do not carry the oxygen to the cells, the body 
dies* We cannot live for even a minute without 
oxygen.^ 

Color of the blood. When the corpuscles are fxill of 
oxygen, they have a red color and make all the blood 
look red. When they lose the oxygen, they become 
dark in color and the blood looks dark. The blood has 
oxygen when it comes from the lungs, so the blood in 
the left side of the heart is red. The oxygen is lost in 
the body, so the blood is dark when it comes back to 
the right side of the heart. 

In light-skinned persons you can see the dark blood 
in the veins of the forearm. The blood in these veins is 
coming back from the hand, and the corpuscles have 
given their oxygen to the cells of the hand. For this 
reason, the veins of the forearm look blue. 

^ The red corpuscles are like little boats. They float through the 
lungs and there take in loads of oxygen. They then float out into the 
capillaries and give up their oxygen to the cells. Then they return to 
the lungs for another load. 
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The work of the white corpuscles. A white corpuscle 
is composed of a little piece of soft, jelly-like material. 
It is able to change its shape and flow slowly about. 
The work of the white corpuscles is to 
kill disease germs. They are the 
soldiers of the body. When germs 
get into the body, the white corpuscles 
collect about them, flow around them, ^ „ , , . 

, ,. , T,n , , Fig. 80. Awhitecor- 

and digest them. When the corpuscles pusde taking in a bac- 
are able to kill all the germs in this *®""™- 
way, the disease is checked ; but if the germs are very 
powerful, they may be able to poison the corpuscles and 
kill them. Then the disease will go on.^ 

Foods and wastes carried in the plasma. The foods 
are dissolved in the plasma and are carried by the plasma 
to the cells. When they are burned in the cells they 

^ If we could see what is happening in a boil, a wonderful battle would 
be witnessed. First of all we should see a few germs that had worked 
down into a hair follicle (page 324) or in some other way had got into the 
lower part of the skin. Then we should see the white corpuscles begin to 
creep out through the walls of the capillaries and surround this group of 
enemies. The corpuscles eat many of the germs, but the germs are so 
poisonous that often the corpuscles are killed and the germs use their 
dead bodies for food. All the time hundreds of millions of corpuscles 
are gathering about the spot from all parts of the body, and by and by 
the corpuscles form a solid wall about the germs. In the center of this 
mass, the germs poison the cells and kill millions of the corpuscles until the 
central part of the boil softens and breaks, and pus flows out. This pus 
is composed of dead corpuscles, dead cells of the body, germs, and liquid 
from the blood. When the corpuscles are victorious, they form a solid, 
thick wall about the boil, keep the germs from spreading through the 
body, and finally conquer them. In some cases the germs poison more 
and more of the corpuscles and finally break through the ring of soldiers 
about them. They then spread through all the body, and we say that 
the person has blood poisoning. 
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make water, carbon diozid, urea, and other wastes 
(page 258). These wastes pass out of the cells into the 
plasma and are carried away by the blood. The carbon 
dioxid is a poisonous gas. The blood takes it to the 
lungs, and there it is breathed out into the air. The 
urea is carried to the kidneys and is there taken out of 
the blood. The plasma carries food and oxygen to the 
cells and carries wastes away from the cells. 

How food and oxygen go to the cells. The walls of 
the capillaries are very thin, and the plasma passes 
through them and flows out into the spaces and open- 
ings among the cells. This escaped plasma is called 
lymphy and all the cells of the body have lymph around 
them. The food is dissolved in the lymph, and each 
cell takes from the lymph the food that it needs. 

The red corpuscles cannot go. out through the walls 
of the capillaries to the cells, but the oxygen leaves the 
corpuscles and passes through the walls of the capillaries 
into the lymph among the cells. The carbon dioxid and 
other wastes leave the cells by passing through the cell 
walls into the lymph and then on through the walls of 
the capillaries into the blood (Figs. 58 and 81). 

The Lymphatic System and the Lymph 

The lymphatic vessels. Among the cells of the body 
there is, besides the blood capillaries, a system of fine, 
thin-walled lymphatic capillaries. These imite and 
form larger vessels, which finally empty into the veins 
of the shoulders. The lymphatic vessels act as a drainage 
system for the body, and their function is to gather up and 
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drain off the stale, impure lymph from among the ceils and 

empty it into the blood. This allows fresh lymph to 

escape among the cells, bringing with it supplies of 

food and oxygen. 

The lymphatic vessels 

of the greater part of 

the body unite in 

one great vessel called 

the thoracic duct. 

This duct nms up the 

back of the cavities 

of the abdomen and 

chest, and empties 

into the large vein in 

the left shoulder. 

The lymphatic ves- 
sels of the intestine. ^ , „. 

F:g. 81, Diagram showing how the cells are 
There are very many bathed in lymph, which is plasnu that escapes 
lymphatic capillaries '^'>«'>t''e thin walls of the smoU blood v««eb. 
in the walls of the intestine and in the villi. These do 
the same work as the other lymphatic vessels, and they 
do abo another kind of work. They take the fats from 
the intestine and empty them into the blood. When the 
proteins and the starches and sugars are digested, they 
go into the blood capillaries; but when the fats are 
digested, they pass into the lymphatic capillaries. These 
capillaries unite and make larger vessels, and the larger 
vessels take the fats to the thoracic duct. Then the 
fats go into the blood and go all over the body in the 
blood as food for the cells. 
The lymph nodes. Scattered throughout the body 
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are many white bodies called lymph nodes} The largest 
are about the size of a Lima bean, but tbey are somewhat 
flattened. If you could examine a lymph node, you 
would find that it is a little 



as water flows among grains of sand Fio. Bi. The lymphatic 
and then enters a set of vessels that ^Hitebody" """**" 
carry the lymph away from the node. 
As the lymph flows through the nodes, any germs thai 
may be in it are stopped and killed. The lymph nodes 
also serve as breeding places for the white corpuscles. 

Checking Bleeding from a Wound 
The capillaries are so numerous in the body that if 
you cut the skin on any part of the body a little, you 
cut many capillaries, and the blood escapes. 

When the blood comes out to the dr, it coagulates, 
or becomes thick. When only capillaries and small 

■ In the body there are 600 ox 700 lymph nodes large enough to be 
seen without a nucroscope. 
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arteries and veins are cut, this thick blood will stop up 
the ends of the vessels so that no more blood can escape. 
But if a large vessel, like one of the larger arteries or 
veins, ^is cut, the thick blood 
cannot close the end of the vessel. 
Then we must stop the blood 
from escaping, or the person who 
is wounded will die, because he 
will not have enough blood to 
cany oxygen through the body. 
Ble«ding from arteries and 
veins. Most of the large arteries 
are deep in the body and are so 
well protected by the bones and 
muscles that they are not often 
cut. But sometimes one of the ^f ^^- stopping bi«dii« 

from an artery in the aim. 

artenes m the limbs may be cut. 

One can always tell when this has been done, because 
where an artery is cut, the blood comes out in leaps, or 
jumps. Each time the heart beats, the blood leaps out. 
If an artery in an arm or leg is cut, press with your 
thumbs about the wound (that is, between the wound 
and the heart) until you stop the bleeding. Then tie 
a knot in the center of a handkerchief (or use a piece 
of cloth or rope). Tie the handkerchief around the 
hmb between the wound and the heart, and place the 
knot so that it will press down on the artery. Then 
put a stick through the handkerchief and twist it very 
tight.' If the knot is not large enough to close the artery 

'The blood should not be cut off from a limb in this nay foi more 
than twenty minutes. If a physician cannot be secured quickly, loosen 
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and stop the bleeding, put a small, clean stone or a piece 
of wood under the handkerchief. The best places to put 
the knot are on the inside of the upper arm, the inside 
of the thigh, and behind the knee. In these places, the 
artery will be pressed against the bone and closed. 

When a vein is cut, the blood comes out more slowly 
and does not come in leaps. Usually we can stop bleed- 
ing from a vein by putting a thick cloth over the wound 
and pressing or tying it down tight. If much blood 
escapes, twist a handkerchief around the limb the same 
as if an artery were cut, but put it hdow the wound 
(that is, toward the hand or foot). 

In an artery, the blood flows toward the hand or foot 
and away from the heart. Therefore, when an artery 
is cut, the handkerchief should be placed between the 
wound and the heart. But in a vein, the blood flows 
away from the hand or foot and toward the heart. 
Therefore, when a vein is cut, the handkerchief should 
be farther down the limb (closer to the hand or foot) 
than where the wound is. 

If the wound is in some other part of the body, place 
a thick cloth tightly over it, and always raise any part 
of the body from which the blood is escaping. The blood 
goes more easily to a part of the body that is low. 

When a large artery is cut, it is necessary to call a 
physician and have him tie a cord around the end of 
the artery. If this is not done, the bleeding will begin 
again when the handkerchief is taken off. In any bad 
case of bleeding, a physician should be called. 

the bandage from time to time, pressing on the artery with the thumbs 
to keep the bleeding in check. 



THE BLOOD AND THE LYMPH 297 

Bleeding from the nose. Sometimes the skin on the 
inside of the nose breaks. Then the little vessels in 
this skin are also broken, and the nose bleeds. When 
blood comes from the nose, the person should be quiet. 
It is better to sit than to lie down, because the head 
should be kept high. Sometimes the bleeding can be 
stopped by pressing the upper lip against the teeth or 
against a ball of paper placed between the lip and the 
teeth. Sometimes holding the nose for a few minutes 
will check the flow of the blood. Cold water put on the 
back of the neck and on the forehead often helps to stop 
the bleeding, because it makes the arteries contract so 
that less blood goes to the head. Do not blow the 
nose, for this will often start the bleeding again. 



QXmSTIONS 

If one twentieth of your weight is blood, how much blood is 
in your body? Describe the blood plasma. What is the 
function of the red corpuscles? When is the blood red? 
When is it dark? What is the work of the white cor- 
puscles? 

How are the foods carried to the cells? What is made when 
the foods are burned in the cells ? Where does the carbon 
dioxid go? How does the blood take the carbon dioxid 
out of the body? Why is this necessary? 

How does the plasma go to the cells? What is the plasma 
called after it escapes from the capillaries? What do 
the cells take from the lymph? Explain how the oxygen 
gets from the red corpuscles to the cells. How does 
the carbon dioxid pass from the cells into the blood ? 

Describe the lymphatic vessels. What is the work of the 



298 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

l3anphatic vessels? Describe a l3anph node. What is 
the function of the l3anph nodes? 
What does blood do when it comes out to the air? How 
can you tell when an artery is cut? Explain how to stop 
bleeding from a cut artery. On which side of the wound 
should you close the vessel to stop bleeding from an artery? 
from a vein? What can be done to stop bleeding from 
the nose? 

SUGGESTIOlfS TO THE TEACHER 

If the people of a community are wasting their money by buying 
" blood purifiers " or other medicines for the blood, the teacher 
should discuss the foolishness of this practice. The blood is 
composed of the food that we eat, the water that we drink, the 
corpuscles that come from the bone marrow and the lymph nodes, 
and certain minerals that are supplied in our food and drink. 
It is made by the body, and we can change the blood only by 
changing the functions of certain organs of the body. The way 
to have rich, pure blood, therefore, is to keep the body free from 
disease and intestinal worms, to eat good food, and to build up 
the genera] health. There is no medicine that can be taken that 
will affect the blood directly, and the class ought to understand 
this fact. 

Show the pupils how to stop bleeding from a wound, and make sure 
they understand the danger of keeping the blood cut off too long 
from any part of the body. 



CHAPTER XIV 
RESPIRATION AND VENTILATION 

Watch the chest of some boy or girl who is near 
you. You will see that the chest rises and falls about 
sixteen times every minute. When the chest rises and 
falls, air passes into and out of the lungs. This passing 
in and out of the air is called breathing or respiration. 

The object of respiration. The object of respiration 
is to take oxygen into the body and to give of carbon dioxid 
from the body. We know that the cells of the body must 
have oxygen, and that the blood brings the oxygen to 
them. There is oxygen in the air ; and when we breathe 
the air into the lungs, the oxygen goes into the red 
corpuscles of the blood and the corpuscles carry it to 
the cells. The cells use this oxygen to bum the foods, 
and when the foods are burned, they make carbon dioxid. 
The carbon dioxid is a poison, and the red corpuscles 
carry it away from the cells to the lungs, where it passes 
out of the corpuscles into the air in the limgs. Then, 
when this air is breathed out of the limgs, the carbon 
dioxid passes out of the body into the outside air. 

How we respire (breathe) . The limgs are in the cav- 
ity of the chest, and there are two ways of making this 
cavity larger so that the air will go into the lungs. 

One way of doing this is by pulling down the dia- 
phragm. The diaphragm is stretched across the cavity 
of the trunk, between the chest and the abdomen. It 
is made of connective tissue with many muscle cells 
among the fibers. The diaphragm is circular, and its 
center stands up higher than the edges, so that it is bell- 
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shaped. From the center of the diaphragm, the muscles 

run down all around and jom the body wall. When we 

take in air, the muscles of the diaphragm contract and 

pull its center down. 

""*"' This makes the chest 

larger, and more air 

comes into the lungs 

and es^ands them. 

When we breathe out 

the air, the diaphragm 

comes up and pushes 

the air out of the lui^. 

The other way of 

H making the chest larger 

is by lifting the ribs. 

""" There are many muscles 

attached to the ribs, 

and when these muscles 

F.0.84. it.di.phr^o,. contract, they puU the 

ribs up and out. The air then goes into the lungs. 

When the ribs sink down again, they force the air out of 

the lungs. Put your hands on your sides and feel your 

ribs rising and falling as you breathe. 

How the air enters the lungs. If you stand before 
a mirror with your mouth wide open, you can see two 
holes (the hack nostrils) opening from the nose into the 
back of the mouth. We breathe air into the nose 
through the nostrils (holes in the nose), and it goes into 
the back of the mouth through the back nostrils. Then 
it passes on down into the trachea. The trachea divides 
into two great branches, or bronchi (singular, bronchus), 



RESPIkATIOM AND VENTILATION 3OI 

and one branch, or bronchus, goes to each lung. ■ Each 
bronchus divides into very many httle branches, and the 
air goes through these httle branches to all parts of the 



Fig. S5. The lun«s. 

lungs. The trachea and all its larger branches have 
rings of cartilage in their walls, so that the walls cannot 
close together and stop the air from going in and out. 

Changes in the air in the lungs. On the ends of the 
smallest branches of the bronchi there are many little 
^r sacs. The lungs are made up of these little air sacs, 
which are so numerous that if all the sacs in a man's 
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lungs- were opened and spread out side by side, they would 
cover the floor of a room sixteen meters square. 

The walls of the air sacs are very thin, and in these 

walls there are many capillaries. The air comes down 

into the sacs, and the oxygen of the 

air goes through the walls of the sacs 

into the blood corpuscles. The carbon 

dioxid comes out of the corpuscles into 

the air in the sacs, and then we breathe 

Fkm. ABmaiibron- out the aiF. In tWs Way, oxygeu gocs 

chiai tube and ihe air into the body and carbon dioxid comes 

sacs in which it ends, , , , , 

out of the body. 

Water also comes out of the blood into the air which 
is in the lungs. If you breathe on a mirror or a piece of 
cool glass, you can see the water that comes from the 
lui^. About one fourth of a liter of water comes from 
the lungs in a day. 

The air. About four fifths of the air is nitrogen, and 
about one fifth of it is oxygen. Besides the oxygen and 
nitrogen, there is a little of several other gases in the 
air. Whenever anything is burned or decays, carbon 
dioxid is formed, and all animals breathe out carbon 
dioxid, so that there is always a little of this in the air. 
There is also water vapor in the air, often so much that 
it forms raindrops and falls to the earth. 

A man takes in about eight tenths of a kilogram of 
oxygen from the air in twenty-four hours. This oxygen 
weighs more than the food (without the water of the 
food) which he eats. A person breathes out nearly a 
kilogram of carbon dioxid in twenty-four hours. It is 
very important to have good air, so that we can get this 
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oxygen and so that we may not breathe the poisonous 
carbon dioxid into our lungs again. 

Amount of air needed. In an hour, a man breathes 
about a cubic meter of air. If there are one hundred 
persons in a room, they breathe one hundred cubic 
meters in an hour. Much fresh air must come in, or 
the air in the room will become full of carbon dioxid. 
Where there are very many people in a room, it is diffi- 
cult to get enough air into the room to give them all 
good air. Each person should have fifty cubic meters 
of space in a room, and then all the air must be changed 
five times every hour. This will give two himdred and 
fifty cubic meters of air to one person in an hour, and this 
amoimt is not too much. Fires and lamps take oxygen 
out of the air and give off carbon dioxid, and where these 
are burning in a room, even more fresh air will be needed. 

Where a house is made of bamboo and nipa, plenty of 
fresh air will come through the walls and floors. But 
when the sides of a house are made of cement or wood 
and the floors are tight, the air must come in through 
the windows and doors. These should be opened enough 
to let in fresh air. It is not well to close a house at night 
where there are people sleeping, because the air will be- 
come very bad before morning. Some people are afraid 
of night air, but the air around a house at night is the 
same as the air around the house in daylight. Covering 
the head at night is a very bad custom, because it causes 
the person to breathe the same air again and again. 

An important point in ventilation. One very impor- 
tant point in ventilation is made clear by the following 
experiment : 
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Experiment. Break the bottom from a bottle and stopper 
the bottle tightly. Then push it down, stopper up, into 
a vessel of water. The water does not enter the bottle. 
The bottle is already full of air, the air cannot escape, and 
the water cannot enter. Now remove the stopper from 
the bottle. The water at once rushes into the bottle. The 
opening at the top of the bottle allows the water to push the 
air out. Then the water can enter the bottle and take the 
place of the air. 

Air cannot come in at a window unless it can push the 
air already in the room out of its way. There must be 
a way for the air already in the room to escape. It is 
most important, therefore, to have openings on two or 
three sides of the room, so that the air can blow across 
the room. Notice how a breeze almost always blows 
across a room when the windows are open on opposite 
sides of it, and how the breeze can be stopped by shut- 
ting the windows on one side of the room. " Through 
ventilation " is especially important in crowded rooms 
(schoolrooms, churches, theaters) and in hot weather, 
when motion in the air is needed to cool the body (page 
320). 

Treatment for Apparent Drowning 

When a person is under water, the air passages be- 
come filled with water and no air can go into his limgs. 
If he stays imder the water long, he will die, because 
his body gets no oxygen. But if he is taken out of the 
water before the heart stops beating, he will not die if 
the air can be made to go into his limgs again. 

Draining the water from the lungs. When the 
person has been taken out of the water, the first thing 
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to do is tx> get the water out of the lungs. Quickly turn 

the person on his face, and standing over him, catch 

him under the waist and lift him in the way shown in 

the picture (Fig. 87). Lift him up two or three times, 

so that all the water will run out 

of his mouth from the lungs. Do 

this quickly (in about half a 

minute). Anotherwayof draining 

the water from the lungs is to lay 

the patient over the shoulder with 

his head hanging down behind. 

By raising the waist and moving 

the body on the shoulder the water can be made to run 

out of the Iimgs. 

Artificial respiration. Lay the patient in the position 
shown in Figure 88. If possible, place something 
under his chest. Stand astride the patient and place 
your hands on either side of his back over the lower 
ribs. Then throw the weight of your body steadily 
downward on your hands and drive the air out of his 
lungs. Take the pressure off the body without lifting 
the hands, and allow the air to come back into the lungs. 
Then again press the air out of the lungs. Repeat this 
about fifteen times a minute. 

This method sends more air through the lungs than 
any of the methods in which the patient is laid on his 
back. Another advantage is that when the patient is 
laid face down, the tongue does not fall back and block 
the throat. 

Other treatment. Rubbing the arms and legs along 
the veins toward the body causes the blood to circulate 
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and should be kept up if there is a second person to do 
it. Keep the patient warm. A hot-water bottle or a 
wann stone wrapped in a doth and placed at the head 

is especially useful, 
but nothing that feels 
uncomfortably hot to 
the skin of the elbow 
should be used. When 
the patient is able to 
drmk, give him a 
little strong hot coffee. 
A little alcohol in 
water or fifteen drops 
of ammonia in a glass of water are also useful stimulants. 
Artificial respiration should be kept up for an hour or 
longer if the patient does not recover sooner. 




Fig. 88. Carrying on artificial respiration. 



QUBSTIONS 

What is the object of respiration? When air is taken into 
the lungs, where does the oxygen go? How do the cells 
use the oxygen? Where do the corpuscles carry the car- 
bon dioxid? How does it pass out of the lungs? 

Where are the lungs ? What are the two ways of making the 
cavity of the chest larger? What does the diaphragm 
do when we take air into the lungs? when we breathe air 
out of the lungs? How are the ribs moved? Trace the 
course of the air into the lungs. What keep the walls 
of the trachea and bronchi open ? 

How much space would the lung sacs of a man cover, if 
they were spread out flat? Describe the walls of the sacs. 
Tell about the exchange of oxygen and carbon dioxid in 
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the air sacs of the lungs. How can you tell that water 
comes from the lungs? 

Of what gases is the air composed? In twenty-four hours, 
how much oxygen does a person take in? How does this 
compare with the amount of food he eats in the same 
time? How much carbon dioxid does a person breathe 
out in twenty-four hours ? 

How much air space should each person in a room have? 
How often should the air in a room be changed? Should 
the windows in a house be closed at night? Why? 

What is meant by "through ventilation "? Why is it im- 
portant ? 

Show how a person who has been under water should be 
treated. 

SUGGESTIONS TO THE TEACHER 

Light a candle and set it in a room where the windows are closed on 
one side. Is the candle flame blown aside by the air entering 
the room? Now open the windows on the opposite side of the 
room and see if the wind blows across the room more freely. It 
is very important in a hot climate like that of the Philippines for 
the air to be kept in motion in offices, schoolrooms, and factories 
during the heat of the day, and the pupils should be made to 
understand this point. 

Lay a boy on the table or the floor and demonstrate artificial respira- 
tion on him. There are many deaths from drowning in the 
Philippines, and many lives could be saved if artificial respiration 
were used as promptly as possible when persons are taken out of 
the water. 



CHAPTER XV 

THE CASE OF THE RBSPIRATORT OKGAHS 

It is easy for genns to enter the air passages through 
the nose and mouth. Diseases of these parts are, there- 
fore, very common. In this chapter we shall study 
some parts of the air passages in more 
detail, and shall consider what we can 
do to keep them in health. 

The air passages lined with cilia. 
The inside walls of the nose and of the 
trachea and its branches are covered 
Fig. 89. Ceihfrom ^^ <^'0 (singular, cUtum). These 
the lining of the ira- cilia are Ukc vcrv fine, small hairs tliat 
chea. a it a cell that 
manufactures sticky Stand up on the Walls. The aha move 

"J*U.""« ^'^ ""> '""^ »" *= 'i"^' ^ ' s« 

the ait ate caught, of rfce movcs in the wind. But they 
otiwr'^ceiis 'b^ up- movc morc quickly when they bend up 
ward and sweep the than they do whcQ they bend down, 

mucus, diit, and genns *^ 

up out of the air PBS- and for this reason they bring anything 

sage, and lungs. ^j^^^ j^ ^^ ^^ ^^^ upward. 

Mucous glands. Among the dlia, there are glands 
(mucous glands) in the walls of the air passages. These 
glands make a sticky, white substance called mucus.' 
The mucus makes the walls sticky, and if dust is breathed 
into the air passages, it sticks to the walls and does not 
go down into the lungs. In the trachea and its branches 
the dlia move the mucus and the dust up and up until 
it comes to the top of the trachea and is coughed out. 

' In some parts of the air passages nuicus is fonned not only by glands 
but also by single cells in the walls (Fig. 80). 
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Sometimes, when the lungs or the walls of the air pas- 
sages are diseased, the cilia bring up much mucus from 
them. 

The chambers of the nose. The long, narrow nasal 
passages extend up into the head about as high as the 
level of the eyes, 
and they run back 
and open into the 
throat behind the 
mouth. When the 

air is drawn through ^ 

these chambers, it 
is warmed, and the 
dust and germs in 
the air are caught 
on the moist, sticky 
skin that lines the 
walls. The nose 
cleanses the air and 
protects the throat 
and lungs from dust ^ ^^ , ^ ^ ^ 

■^ Fio. ga The nasal passages, moutli, and throat. 

and germs. 

The throat. The throat curves backward and down- 
ward around the root of the tongue. In its walls are six 
openings. Two in front lead to the nose ; a small open- 
ing high in each side wall leads to the ears (page 367) ; 
and two openings at the bottom lead to the stomach 
and the Iimgs. 

Where the mouth opens into the throat, a soft, cur- 
tainlike structure called the uvula hangs down from 
above. When we swallow food or water, the uvula is 
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pushed back and covers the openings from the nose. If 
air comes up the trachea (as when one laughs) when 
there is food or water in the back of the mouth, the air 
will push the uvula forward and the food and water will 
go up behind the uvula into the nose. 

The larynx. The upper part of the trachea is called 
the larynx. It is in front of the esophagus, and the food 
and water that we swallow must pass over the top of 
the larynx. To keep food and drink from falling down 
into the trachea, there is a little cover, called the epi- 
glottiSy over the top of the larynx. When we swallow, 
the larynx rises and presses against the epiglottis. 
When we breathe, the larynx drops down, leaving the 
trachea open so that the air can pass into and out of 
the limgs. If a person laughs when he is drinking, the 
air comes up from the lungs and pushes up the epiglottis. 
Then the water gets into the trachea and makes him 
cough. 

The tonsils. In the walls of the throat there are 
four tonsils. Two of them lie in the sides of the throat 
just behind and below the comers of the lower jaws. 
One very small tonsil is on the back of the tongue. 
The fourth one lies high up in the back wall of the 
throat ; it is above the uvula and behind the openings 
from the nose. 

The tonsils are of soft, spongy structure, and very 
commonly germs grow in them and cause them to 
become greatly swollen. Sometimes the tonsil in the 
back of the throat becomes so large that it blocks the 
air passages from the nose to the throat. Then the 
person cannot breathe through his nose. This soft, 
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spongy growth is called an adenoid, or adenoid growths. 
They are common in children, but older persons do not 
suffer so much from them. This is partly because the 
adenoids often disappear in older persons and partly 
because the throat grows until they 
do not entirely fill it. 

The symptoms of adenoids. The 
most common symptom of adenoids 
is breathing through the mouth. 
The adenoid closes the back nostrils, 
and when the child closes his mouth 
he cannot draw the air through his 
nose. Sometimes the passages of 
the nose may be only partly closed. 
Then the child can breathe a little fig. 91. Adenoids in the 
through his nose, but cannot breathe St°rS^'^^""'' 
well. Often when a child has had 
adenoids for a long time the lips become thick ; the 
upper lip shortens and is turned out; and the teeth 
turn forward. In many cases of adenoids, the germs 
work their way up the tubes to the ears (page 367) 
and cause earache. Often when a person with an 
adenoid speaks, he sounds as though he were " talking 
through his nose," and it is very difficult for a child 
suffering with adenoids to pronounce his words clearly. 
A child with this trouble usually snores when he is 
sleeping and sometimes gasps and struggles for breath 
during sleep. In many cases the child suffers from in- 
digestion and does not grow as he should. 

Adenoids also affect the nervous system and the mind. 
Children who suffer from them are very restless, and they 
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cannot keep their attention fixed on their work. Often 
they are stupid at their books and fall behind in their 
school work. UsuaUy they are fretful and quarrelsome ; 
they lack self-control and be- 
come angry without cause. 

The remedy for adenoids. 
The remedy for adenoids is to 
have them removed by a sur- 
geon. Only a physician or a 
surgeon who is skillful in this 
operation should attempt to 
remove adenoids ; but if they 
can be taken out, there is a 
wonderful improvement in the 
child. Usually they will dis- 
F.O. 9,. An ^jeooid fa^. ^pp^^^ ^^ ^ecome less trouble- 
some after one has grown up, but they leave the nostrils 
narrow, the teeth turned forward, the upper lip short 
and thick, and often cause disease of the ears that leads 
to deafness. They are a serious disease, and if possible 
a child that is suffering from them should have medical 
treatment. 

The Toice. Feel the hard structure under the skin 
on the front of the neck. This is the larynx. Its walls 
are made of stiff cartilages, and the vocal cords are 
fastened to these cartilages. The vocal cords are flat 
strings. They are made of fibers and are fastened to 
the cartilages at the front and back ends and all along 
one side. When we talk or sing, we pass the air over 
the free edges of these cords. The air passing over the 
cords makes the sound of the voice in the same way 
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that the air passing over the reeds of a harmonica 
makes a sound. If we wish the voice to be loud, 
we blow the air hard over the cords. If we wish the 
voice to be soft, we blow only a little air over the cords. 



Fig. gj. The mouth of the loryiu viewed irom above. A abows the posi- 
tkia <A the vocal cords (c) in deep bTcathing; h is tbeir position in ordinary 
bteaCliing: and C shows them brought togetlier lor speaking or dngiog. 



The pitch of the voice. The big strings of a guitar 
give a low sound, and the little strings give a high sound ; 
a short string gives a high sound, and a tight string gives 
a higher sound than a loose string. People who have 
small, short vocal cords have high voices. The larynx 
of a man is larger than the larynx of a woman. His 
vocal cords are larger and longer, and his voice is lower. 
You can feel the large, hard cartilages of the larynx in 
the front of a man's neck. 

When we wish to make our voices high, as when we 
sing high, we make the vocal cords tight. When we 
wish to sing low, we make the cords loose. There are 
little muscles in the larynx that make the cords tight 
and loose. 

Deep breathing. Many persons do not take the air 
down deep into the lungs. A very good exercise is to 
stand with the head erect and the shoulders back, breathe 
in slowly all the air that the lungs can hold, and then 
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slowly breathe it out again. It helps to expand the 
lungs if one rises on the toes as one takes in the air. 
Four or five times a day several of these deep breaths 
should be taken. 

Correct position. We should not stand or sit in a 
way that will not give the lungs room to expand and 
take in air. The head should be held erect and the 
shoulders back. In walking, a person should hold his 
head as high as possible (but not forward) , as though he 
were hanging by the top of the head. This will keep the 
chin close to the neck and the shoulders and ribs lifted 
up off the lungs. Many Filipinos walk with their heads 
well up because they carry things on their heads, and 
when one does this, it is necessary to hold the head 
upright to keep the things from falling off. 

Tobacco smoking injurious to the respiratory organs. 
Smoking tobacco is very bad for the throat. There is 
a disease of the throat called " smoker's sore throat." 
Singers do not smoke, because it injures the voice. 

Some cigarette smokers breathe the smoke into the 
limgs. This is very harmful. The poison in the 
tobacco smoke passes through the walls of the air sacs 
into the blood and goes through the whole body. This 
is bad for the body. The smoke also injures the walls 
of the trachea and the bronchi and causes a cough. 

Dust injurious to the respiratory organs. Dust makes 
wounds in the delicate lining of the air passages, and 
germs grow in these woimds. Breathing dust is, there- 
fore, very injurious. Persons who work at dusty trades 
always suffer greatly from tuberculosis and other re- 
spiratory diseases. Whenever it is possible, streets 
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should be sprinkled during the dry season, and in every 
way possible dust ought to be kept out of the air that 
we breathe. 

QXTESTIONS 

Describe the cilia in the respiratory passages. Where does 
the mucus in the respiratory passages come from ? What is 
its use? Describe the chambers of the nose. How does 
the nose protect the throat and lungs ? 

Describe the throat. What openings are in its walls? De- 
scribe the uvula and explain its use. What is the larynx? 
the epiglottis? What is the use of the epiglottis? 

Where are the tonsils? What are adenoids? What are 
the symptoms of adenoids ? What is the remedy for them ? 

Describe the vocal cords. What makes the sound of the 
voice? Explain the pitch of the voice. 

How should the head and shoulders be held in sitting and 
standing ? 

What is "smoker's sore throat"? Why do singers not 
smoke tobacco? Why is it bad to breathe in cigarette 
smoke ? 

How does dust injure the air passages? 

SUGGESTIONS TO THE TEACHER 

In many of the Philippine towns there is, of course, no surgeon 
prepared to treat cases of adenoids and enlarged tonsils, but where 
a child is obviously suffering from diseases of these parts the 
parents should be encouraged to take him to Manila or to one of 
the other large cities, for examination by a skilled physician. 

Interesting experiments on the pitch of strings can be performed by 
bringing a stringed musical instrument to school and tightening 
and loosening the strings, and by placing the finger on the strings 
so that the vibrating part will be shortened. 



CHAPTER XVI 

THE SKIN AND THE BODY HEAT 

In health the temperature, or heat, of a man's body is 
the same all the time, when he is asleep and when he is 
awake, when he is hungry and thirsty and when he has 
had enough to eat and to drink, and whether he lives 
in a cold country or in a hot country. A thermometer 
put under his tongue will show that the temperature of 
the body is near 37° C. (98.5° F.). At times, when he 
is exposed to great heat or cold, it may be a degree warmer 
or colder, but it always stands near this point. The 
temperature of the body is regulated by the skin. 

Work of the skin. The skin does three kinds of work. 
Its first work is to protect the body. It keeps the body 
from being injured, and it keeps bacteria from getting in 
among the cells. 

The second work of the skin is to feel the things which 
we touch. It is the nerves in the skin that do this work. 

The third work that the skin does is to keep the tem- 
perature of the body at the right point. 

Structure of the skin. The skin has two layers, the 
epidermis and the dermis (Fig, 94). . The outer layer 
(epidermis) is tough and has no blood vessels and no 
nerves in it. You can run a pin into the epidermis, and 
the epidermis will not bleed and you will feel no pain. 

The cells in the lower part of the epidermis constantly 
divide and make new cells. The cells on the outer part 
of the epidermis become flat and die and fall off the 
skin. When the skin is wet, you can often rub off the 
dead outside part of the epidermis. 

316 
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Color of the skin. The outer cells of the epidermis 
have no color. They are transparent, like glass; but 
some of the lower epidermal cells have a dark coloring 
matter (pigment) in them, 
and it is this pigment 
that gives the color to 
the skin. We look 
through the transparent 
outer cells of the epi- 
dermis and see the pig- 
ment in the cells below. 

In the epidermis of the 
white races of men there 
is very little pigment. 
The brown and yellow 
races have more pigment 
fhan the white races, and 
the black races have the 
most pigment of all. In 
all races there are a few 
persons (albinos) who 
have no pigment in the skin, the eyes, or the hair. In 
albinos, these parts lack color, but the skin and eyes of 
an albino look pink because of the blood vessels in them. 
Blood vessels are in the skin and eyes of other persons 
the same as they are in the skin and eyes of albinos, 
but we cannot see them because of the pigment. 

The dermis. The under layer of the skin (the dermis) 
is made of connective tissue fibers. Among the fibers 
are blood vessels and nerves. Under the dermis and in 
its lower parts, the body stores up much fat. Hairs 
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and sweat glands go down through the epidermis into 
the dermis. 

Sweat glands. The sweat glands are long ducts, or 
hollow tubes, that are coiled up in the dermis. One 
end of the duct comes through the epidermis to the 
outside. Under a microscope you can see little holes 
in the skin. These are the mouths of the sweat glands. 
In some parts of the body there are more than twenty- 
five hundred sweat glands in a square inch of the skin. 
All around the lower ends of the sweat glands are capil- 
laries. The water of the blood comes out of the capil- 
laries and goes into the sweat glands and comes out on 
the skin. This water is called perspiration or sweat. 

How the skin regulates the body heat. The body is 
always making some heat, and some heat is always leav- 
ing the body. When we do not move our muscles, 
only a little heat is made in the body ; but when we nm 
or do other hard work, the muscle cells burn much food 
and there is much heat in the body. To keep the body 
always at 37° C, the skin must at some times let only 
a little heat pass out of the body and at other times let 
very much heat leave the body. The skin regulates in 
two ways the amount of heat that leaves the body. 

The first way of regulating the escape of heat is through 
the circulation of the blood. In the walls of the arteries 
there are muscles. When these muscles are contracted, 
the arteries are small, and when they are relaxed, the 
arteries open and become large. When there is not much 
heat in the body, or when the air is cold so that it takes 
the heat from the skin very quickly, the small arteries 
in the skin contract. Then only a little blood comes 



THE SKIN AND THE BODY HEAT 319 

to the outside parts of the body, and not much heat 

leaves the body. The blood stays in the internal parts 

of the body where it is warm, and 

the heat cannot escape. But if 

the body b warm, the arteries in 

the skin open up and let more 

blood come out into the skin. 

Then the heat of the blood goes o£E 

into the air and the body is cooled. 

The other way in which the skin 
regulates the heat of the body is 
by the sweat glands. When the 
body is hot, the sweat glands pour 
out much sweat on the skin. The 
sweat evaporates (changes to vapor 
and goes off into the air), and in 
doing this it makes the body cool. 
If you put water into a clay jar, 
some of the water will come through 
the walls of the jar and evaporate. 
This will make the water in the 
jar cool. In the same way, the 
evaporation of the sweat makes p„ 

the body cool. 

By opening up its vessels when the body is warm and 
by making sweat, the skin cools the body and keeps its 
temperature always the same. 

Experiment. Note the temperature of the air with a 
thermometer. Then wrap a thin piece of cloth about the 
bulb of the thermometer, as shown in F^re 95. Set the 
thermometer so that the end of the cloth is in a glass of water. 
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The water should be of the same temperature as the air, and 
it should rise through the cloth and wet the bulb of the ther- 
mometer. After about five minutes read the thermometer. 
Why does it become cooler? 

Now fan the thermometer very vigorously for a few 
minutes. The wind will cause the water to evaporate more 
rapidly from the cloth and the thermometer will become 
still cooler. Read the thermometer again. What tempera- 
ture doss it record ? 

The human body like a wet thermometer. The 

sweat glands make the body like a wet thermometer. 
They pour out water on the skin, and when the water 
evaporates it cools the body.^ If the air is in motion, 
the sweat evaporates faster and the body is cooled more 
rapidly. We suffer from the heat especially on warm, 
still days when the air is full of moisture. This is be- 
cause the sweat evaporates very slowly when the air is 
moist, and because there is little motion in the air to 
cool the body. 

Ventilation and the body heat. On hot days it is very 
important to have good ventilation to carry away the 
body heat. Out of doors there is always some motion 
in the air, but in schoolrooms, offices, and factories the 
outside breezes will be cut off unless " through ventila- 
tion " is provided for (page 304). In hot rooms the 
temperature of the body often rises above 37° C, and 

1 The sweat glands of a newcomer in the tropics work less freely than 
do those of persons accustomed to the heat. A person who has just come 
to a tropical country, therefore, often suffers from the climate more than 
do those who are accustomed to it. This is especially true of white 
persons; for in the white race there are fewer sweat glands scattered 
over the body than in the dark-skinned races. 
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then the person does not feel able to go on with his work. 
He is sleepy and does not keep his attention on what he 
is doing, and if the heat be- 
comes too great, he will become 
ill. 

Providing a sufficient water 
supply for the body. In hot 
weather one should drink very 
freely of water in order that 
there may be an abundant 
supply for the sweat glands. 
An abundant water supply is 
also of advantage in carrying off 
the wastes through the kidneys, 
and it causes the wastes to 
move more freely through the 

intestine (page 268). A supply ^'''- **■ „*^^^^"°' '"' ' 
of good water should be placed 

near where persons are working or in some place where 
they will frequently pass it. The sight of the water 
will often cause a person to take a drink when he would 
not do so if the water were not near him. 

Clothing and the body heat. The larger the extent 
of the body surface that is left uncovered, the more 
perspiration evaporates from the skin. The thinner 
the clothing is, the more easily the air passes through it 
and evaporates the sweat. In hot weather, therefore, 
the thinnw the clothing the better, and from the stand- 
point of health it is advisable to wear only as much 
clothing as social customs demand. Garments that are 
cut low and open at the neck allow the heated air to 
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rise from around the body. They are therefore much 
cooler than clothes that fit tightly aroimd the neck. 
Low shoes are also much cooler than high shoes, because 
they allow the air to circulate more freely about the feet. 

When the w:eather is cold, there is danger of taking cold 
unless enough clothing is worn to keep the body warm. 
Persons who are sick and weak should have enough cloth- 
ing to keep them warm in the mornings and evenings, 
and the clothing of young children should have especial 
care. Wet clothing takes heat out of the body, and 
should be changed for dry as soon as possible. In deal- 
ing with the question of clothing, however, the person 
as well as the weather must be kept in mind. What 
will harm a baby will not hurt a strong man. 

The color of clothing. When one is exposed to the sun, 
the color of the clothing is important. White clothing 
is the coolest and black is the warmest. At Baguio 
a white rabbit, a gray rabbit, and a black rabbit were 
placed in the sun at nine o'clock in the morning. In 
H minutes the temperature of the black rabbit rose from 
37.7° to 47.8°, and the animal died. The gray rabbit 
died in an hour and 32 minutes, when its temperature was 
44.9°. In the same time the temperature of the white 
rabbit rose to 43.7°, and it recovered when it was taken 
out of the sun. It was cooler than the other rabbits be- 
cause white reflects light, while black absorbs it and turns 
it into heat. This you can prove in the following manner : 

Experiment. Secure two thermometers. Placfe them in 
the sun and cover one with a black cloth and one with a 
white cloth. After some time read each thermometer. 
Under which cloth is it hotter? 
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Repeat the experiment, using different-colored cloths. 
(The results will be better if you can secure enough ther- 
mometers to test all the colors at once.) Write down some 
of the " warm colors "; the " cool colors." Would a red- 
roofed, a green-roofed, or a white- _ 
roofed house be coolest? 

These e:q>eriments will show 
you that in a strong light, light- 
colored clothing is cooler than 
dark clothing. 

Escaping the rays of the sun. 
The Filipinos have a custom of 
working in the cool hours of 
the morning and evening, and 
sleeping when the sun is hot. \ 

This is very sensible ; for the fio. g?. a wide lut is a great 
noonday sun makes the body p^tectio. f^m the sun. 
too hot and injures it. The Filipino workmen have a 
custom of wearing large iiats, which also is sensible ; for 
these hats shade not only the head but a large part of the 
twdy. As you will understand, a white hat is cooler than 
a dark hat, and a hat that allows the air to circulate 
about the head is cooler than a tight-fitting hat. A hat 
should also protect the eyes, and should shade at least 
the neck and upper part of the back from the sun. 

Temperature of the body in sicimess. When we are 
sick, the sweat glands often do not work. Then the 
body becomes too hot, and we have fever. When 
one has fever, the skin is dry and hot, because no sweat 
comes out on it. Sometimes physicians have the skin 
of a person who has fever rubbed with water or with 
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alcohol. The water or alcohol, like the sweat, evaporates 
from the skin and takes the heat out of the body. For- 
merly physicians often refused to allow persons with a 
fever to drink much water, but this has been found to be 
a great mistake. 

A temperature of 40® C. (104° F.) is a very hot fever, 
and 41.5° C. (104.9® F.) is dangerous. If the fever rises 
above 43° C. (109.4° F.) for more than a little while, 
the patient will almost surely die. In a few cases where 
persons are thin and weak, the temperature of the body 
falls below the normal heat of the healthy body. If 
it goes below 33° C. (91.4° F.) for any considerable time, 
death will follow. 

Covering at night. When a person is sleeping, his 
heart beats more slowly, he breathes more slowly, and 
his muscles do not use as much food as they do when 
the body is moving about. Then not much heat is made 
in the body, and unless the person is vigorous and well 
protected with fat, he may bec6me cold. This chilling 
of the body causes it to lose its power to resist germs, 
and brings on colds, bronchitis, pneumonia, and diseases 
of the intestine. The abdomen should be covered 
when one is asleep, and when the weather is cold the 
whole body should be covered during sleep. Especially 
should young children, old persons, and those who are 
weak or ill be kept warm at night. 

The hair. Hairs grow on almost all parts of the 
body. A hair grows in a little pocket (Aair foUicle) in 
the skin. It grows from a little body called a papilla 
at the bottom of the follicle. The cells in the papilla 
grow and make new cells and push the hair up, so that 
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it grows longer all the time. At the sides of the follicles 
are little glands that make oil for the hair. This oil 
comes from the glands into the follicles and out on 
the skin. If the hair is brushed, the oil will spread all 
along the hairs and make them shiny and oily. The hair 
should occasionally be washed with good soap (or gogo 
bark) to take off the old oil and the dust. It is not neces- 
sary to put oil on the hair, if the hair is well brushed. 
Too much oil will make dust stick to the hair, and soon 
the oil will smell bad. Brushing the hair makes the 
blood come into the skin of the head and bring food to 
the cells from which the hair grows. 

The nails. The nails, like the hair, grow from the 
epidermis. They grow at the back ends and push for- 
ward. If part of a nail is hurt, it will become black and 
die. The new nail behind the black spot will then 
grow and push the spot forward until it comes off at 
the tip of the nail. If all of a nail is killed, a new nail 
will grow in its place. But if the epidermis under the nail 
(the " root " of the nail) is killed, no new nail will 
grow. The nails are useful to protect our fingers and 
to help us in picking up little things. 

Corns. Where anything presses for a long time on 
the skin, the epidermal cells grow very fast and make 
the epidermis thick. Where men carry heavy loads on 
their shoulders, the epidermis becomes thick and hard ; 
and there is a thick epidermis on the inside of the hands 
and on the bottom of the feet. 

If a shoe presses very much on any part of the foot, the 
epidermis will become thick on that part and form a 
corn^ which is often very painful. A shoe should be 



326 PHYSIOLOGY AND HYGrENE FOR THE TROPICS 

of the right size and should press equally on all parts 
of the foot. Sharp-pointed shoes are bad for the feet, 
because they press on the toes, 
bending the bones of the feet and 
causing corns: A shoe should be 
straight, it should have a wide 
toe, and there should be a piece 
of heavy leather in the front part 
of the shoe to hold the shoe up 
off the toes. A shoe of this kind 
will not press on the sides or the 
tops of the toes and will not 
cause corns. 

QUESTions 

What is the normal temperature of the human body? What 
three kinds of work does the skin do? How many layers 
has the skin? What are they called? Can you feel pain 
in the epidermis? Will it bleed when cut? Why? Of 
what is the dermis made? What are among the fibers? 
What is stored in the lower part of the dermis? 

Describe the sweat glands. What is perspiration? Explain 
how it comes out on the skin. What is the chief function 
of the skin? 

Explain how the skin keeps the body always at the same 
temperature. How is the size of the blood vessels changed ? 
When do they contract ? When do they expand ? When 
the body is hot, what do the sweat glands do? Explain 
how the sweat cools the body. How does motion in the 
air cool the body? When do we suffer most from heat? 
Why? Why is ventilation especially important on hot 
days? Why should water he drunk freely? 
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What kind of clothing is best for hot weather? Tell of 

the experiment with the rabbits at Baguio. Which color 

is coolest in the sunshine ? Why? Which color is hottest 

in the sunshine? Why? 
Why is it best to keep out of the sun during the middle of the 

day? What kind of hat is best for a hot climate? 
Why do we have fever during sickness? How may the 

body of a fever patient be cooled? Why does a person 

need covering at night? What bad effect comes from 

chiUing the body? 
In what does a hair grow? What causes a hair to grow 

longer? What are at the sides of the follicle? What do 

these glands make? Why does brushing make the hair 

shiny and oily? 
From what do the nails grow? What will happen if all of 

a nail is killed ? What will happen if the epidermis under 

the nail is killed? 
What is the cause of corns? What are some of the points 

that are found in a good shoe? 

SUGGESTIONS TO THE TEACHER 

In the tropics an important part of hygiene is to keep the body from 
becoming overheated. Discuss with the class any points con- 
nected with Qlothing, ventilation, or habits of living that may 
help in solving this problem. In cities and towns the planting 
of shade trees along the streets is desirable, so that persons can 
walk through the streets without being exposed to the heat of the 
sun. What trees can be used for this purpose that would be 
valuable for the foods that they yield ? Which trees would draw 
mosquitoes, and which ones would furnish shade without at the 
same time giving a favorable home for mosquitoes? 
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REVIEW QUESTIONS 

Chapter XII. What is the function of the blood ? Describe 
the heart and blood vessels. Explain how the blood cir- 
culates through the body. Mention some important points 
in the care of the heart. 

Chapter XIII. Of what is blood composed? What is the 
function of the red corpuscles? of the white corpuscles? 
of the plasma? Explain how the food and oxygen 
pass from the blood to the cells. What is the function 
of the lymphatic vessels? of the lymph nodes? Show how 
to stop bleeding from a wound. 

Chapter XIV. What is the object of respiration ? Trace the 
course of the air into the lungs. What does the air take 
from the blood in the lungs? What does it give to the 
blood ? How much oxygen does a man take from the air 
in twenty-four hours? How much carbon dioxid does he 
breathe out? How much fresh air does a person need each 
hour? Mention an important point in ventilation. Show 
how artificial respiration is carried on. 

Chapter XV. How are dust and germs carried out of the air 
passages? Describe the nose. What is its function? De- 
scribe the throat : the larynx ; the tonsils. What are ade- 
noid growths? What are the symptoms of them? What 
is the remedy for them? How is the sound of the voice 
produced? Upon what does the pitch of the voice de- 
pend? Describe a correct standing position. What effect 
has smoking on the throat? How does dust injure the 
respiratory organs? How may it be prevented? 

Chapter XVI. Give three functions of the skin. How does 
the skin regulate the body heat ? How does the sweat cool 
the body? How does "through ventilation" help to cool 
the body? What kind of clothing is best for a hot day? 
What colored clothing is coolest in the sunshine? What 
bad effect has chilling the body at night? Mention some 
of the points of a good shoe. 



CHAPTER XVII 

THE NERVOUS SYSTEM 

We have learned that the body is made up of many 
different parts and that each of the separate parts has 
a work to do. We know that the lungs must take in 
oxygen for all parts of the body. We have studied about 
how the stomach digests food for the whole body. We 
know that the blood must carry food and oxygen to every 
part of the body. We know that the heart works all the 
time to make the blood circulate and that the lungs and 
kidneys must take carbon dioxid, water, and urea out of 
the body. Every part of the body must work, or the 
whole body will become sick and die. 

The function of the nervous system. One function 
of the nervous system is to make all the parts of the body 
work at the right times, in the right way, and as much as 
is necessary. When we wish to walk, the nervous sys- 
tem makes the muscles move. When we eat, it makes 
the digestive glands secrete juices to digest the food. 
It makes the lungs and the heart work, and governs all 
parts of the body. The nervous system is the ruler, or 
governor, of the body. 

A second function of the nervous system is to act as the 
organ of the mind. We shall learn more of this subject 
when we study the brain. 

The parts of the nervous system. The nervous sys- 
tem is composed mainly of the brain, the spinal cord, and 
forty-three pairs of nerves that run out from the brain and 
the spinal cord to all parts of the body (Fig. 99). The 
nervous system also includes many little masses of 
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nerve cells, called ganglia (singular, ganglion), that are 
found among the inner organs of the body, and a great 
network of nerves that run among these organs. 

The nervous system composed of cells and fibers. 
The nervous system is made up of nerve cells and of 
nerve fibers. Most of the nerve cells 
are in the brain and spinal cord, but a 
few of them are found in the ganglia 
that are in the inner organs. The 
nerve cells have a gray color, and the 
nervous system looks gray in the parts 
where there are many cells. 

The nerve fibers connect the nerve 
cells with all the other parts of the 
body. They reach from the brain and 
the spinal cord to the farthest parts 
of the body. The large white nerves 
which we see in the body of an animal 
are made up of many long white nerve 
fibers. The Junction of the nerve fibers 
is to carry messages between the nerve p^^^^ AnerveceU 
cells and the other parts of the body, and nerve fiber. At 

the lower end the 3.t~ 

Motor nerve fibers. A nerve goes tachment of the nerve 
to each muscle in the body. Inside ^^^ .^^^^l "^"^^^ 
the muscle, this nerve branches again 
and again until there are very many little branches. 
One of ^hese branches goes to each muscle cell. When a 
person wishes to use a muscle, the nerve cells in his 
brain send a message through the nerve fibers and tell 
the muscle to move. The message goes down all the 
fibers to every cell in the muscle, and all the muscle 
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cells contract at the same time. This makes the muscle 
shorter and so moves that part of the body. The nerve 
fibers which carry messages to the muscles and make 
them move are called motor fibers. Where all the fibers 
in a nerve are motor fibers, the nerve is called a motor 
nerve. 

Sensory nerve fibers. Other nerve fibers carry mes- 
sages from the outside of the body to the spinal cord and 
brain. The ends of these fibers are in the skin, the eye, 
the ear, and other parts of the body. If anything 
touches the skin, or if light falls in the eye, or a soimd 
wave strikes the ear, these fibers carry messages to the 
brain. When the messages reach the brain, they cause 
us to feel, to see, and to hear. They cause sensations 
in the brain, and the fibers over which they pass to reach 
the brain are called sensory fibers, A nerve made en- 
tirely of sensory fibers is a sensory nerve. 

The brain. The brain has three divisions, — the 
cerebrum^ the cerebellum, and the medulla oblongata. 
It is a very delicate organ, and it is protected from in- 
jury by the strong walls of the cranium. The brain is 
also protected by a layer of liquid all around it, which 
keeps it from striking against the walls of the craniimi. 

The cerebrum. The cerebrum makes up more than 
three fourths of the entire brain. It is divided by a 
deep groove into right and left hemispheres. The outer 
layer of the cerebrum is composed of nerve cells, and 
therefore has a gray color.^ To make more room for 
these cells, the whole surface of the cerebrum is folded 

* It is estimated that there are i,2oo,cxx>,ooo cells in the gray matter 
in the surface of the cerebrum* 
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and wrinkled. These folds in the cerebrum are called 
convolutions. The lower parts of the cerebrum are made 
up chiefly of the nerve fibers that connect the cells of the 
cerebrum with the 
other body parts. 

The function of 
the cerebrum. Tke 
cerebrum is the seat 
of the mind. When 
it is removed, all 
power of moving the 
voluntary muscles is 
gone. Without it all 
sensations of light, 

sound, taste, smell, touch, heat, and hunger are lost. 
The cerebrum decides what we shall do ; it sends out 
the messages to the muscles when we wish to move ; 
and it governs the whole body. It is the part of the 
brain that thinks and feels ; that causes us to remember 
and to know ; to love and to hate ; to. be glad and to 
be sad. Without its cerebrum an animal can live, but 
all its intelligence is gone ; it still breathes and its heart 
continues to beat, but it is only a machine, knowing 
nothing of itself and of the world about it. 

The cerebellum. The cerebellum is at the back of 
the brain, under the back part of the cerebrum. The 
fibers are chiefly in the center of the cerebellum and they 
branch out from the center as a tree branches. These 
fibers make a white body called the arbor vike (tree of 
life). The cerebellum causes all the muscles to keep the 
proper amount of contraction, and it assists in govern- 
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ing the muscles that are used in standing and walking. 
When the cerebellum is injured, a person will stagger 
like a drunken man. 

The medulla oblongata. The medulla is in front of 
the cerebellum and below the cerebrum. The nerve 
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cells of the medulla are in its center, and they are the 
most important cells in the body, because they govern 
the heart and the lungs. If the medulla is hurt, the 
heart and lungs stop working and the person dies at 
once. Sometimes, after he has lost part of the cerebrum, 
a man still lives, and can think and move the same as 
before. If the cerebellum is hurt, a person cannot 
govern his muscles, but he still lives ; but if the medulla 
is hurt, no one can live for even a little while. 

The crossing of the fibers in the medulla. The fibers 
that come from the cerebrum go down in the outside 
part of the medulla. These fibers cross each other on 
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the front of the medulla. From the right side of the 
cerebrum, the fibers go to the left side of the body ; and 
from the left side of the cerebrum, the fibers go to the 
right side of the body. If the right side of a man's 
cerebrum is badly hurt, he cannot move the left side of 
his body, and if the left side of his cerebrum is hurt, he 
cannot move the right side of the body. When one is 
struck on the head, part of the body may be paralyzed 
(cannot move). We can tell which side of the brain is 
hurt by the part that is paralyzed. If the right arm or 
the right foot is paralyzed, we know that it is the left 
side of the cerebrum that is injured and can send out no 
messages to move the muscles. If the left arm or the left 
leg is paralyzed, then it is the right side of the cerebrum 
that is hurt. 

The spinal cord. At its largest place the spinal cord 
is about an inch in diameter, and it is about eighteen 
inches long. It weighs about an ounce. It lies in the 
canal of the spinal column and is protected by the bones 
about it. The spinal cord enters the cranium through 
a large opening in the base of the skull and joins the brain. 
The center of the spinal cord is composed of cells (gray 
matter), and the outer part is composed of many thou- 
sands of fibers. The function of these fibers is to carry 
messages between the different parts of the body and the 
brain. Some of them are sensory fibers, over which 
messages from the body pass up to the brain. Others 
are motor fibers, which carry commands from the brain 
to the different body parts. 

The telegrapher and the telegraph wires. The brain 
and spinal cord are like a telegrapher who sits in an 
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office (the cranium and spinal canal), and the nerves 
that run through the body are like telegraph wires that 
run out from the office in all directions. On some of 
these wires (sensory nerves) messages come to the brain 
and tell it if the parts of the body are hot or cold, if they 
are suffering or if they feel well. They tell the brain 
about the things that we see and hear and feel and taste 
and smell. 

The telegrapher not only receives the messages from 
the outside parts of the body, but he also sends other 
messages on the other wires (motor nerves) and makes 
the muscles move. If we wish to walk, the brain com- 
mands the muscles to make the body stand up and to 
move the legs. If the messages which come from the 
eye tell the brain that a snake is close to the feet, the 
brain will send messages to the muscles and make them 
move the body away very quickly. If the nerves from 
the finger tell the brain and spinal cord that the finger 
is touching something hot, the brain and spinal cord 
will command the muscles to move the finger. If we 
had no nerves, we could not tell that the finger was being 
burned, and we might not move the finger before it was 
burned up. The nerves tell the brain and spinal cord 
about all the parts of the body, and the brain and cord 
move these parts as they wish. 

The Nervous Systems of Other Animals 

When we studied about the bones, we learned that 
the skeletons of many animals are similar to the human 
skeleton. The body of one of these animals is like the 
body of a man in many other ways. In it you would 
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find muscles, digestive organs, a heart and blood vessels, 
lungs, and kidneys. The higher animals all have nerv- 
ous systems composed of a brain, spinal cord, and nerves. 

The brain in all these 
animals is divided into a 
cerebrum, a cerebellum, 
and a medulla. The nerve 
cells of the cerebrum are 
on its surface. Many con- 
volutions iti the cerebrum 
give room for many celb 
on the surface. Some 
animals, like fishes, frogs, 
and snakes, have only a 
few nerve cells in their F'C ">3. The brain of a snake (.i). 

cerebrums, and they have 

no convolutions. There is room enough for all their 
nerve cells on a little smooth cerebrum. Other animais, 
like the horse, cat, monkey, and especially man, have 
very many nerve cells in their cerebrums. Therefore 
they must have large cerebrums and many convolutions, 
so that there will be room for all these cells on the surface 
of the brain. 

Animals with large cerebrums and many convolutions 
are intelligent, and animals with small cerebrums and 
few convolutions are stupid. The shark has a very small 
cerebrum and no -convolutions, and it can remember 
nothing. The cerebrum of a snake is also small and 
smooth, and the snake knows very little. The cerebrum 
of a dog is large and convoluted, and dogs are very in- 
telligent animals. The human cerebrum is very large. 



338 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

coming down behind and covering the cerebellum. It is 
more convoluted than the cerebrum of any other animal, 
and man is the most intelligent of all animals. 

QUESTIONS 

Give two functions of the nervous system. Name the parts 
of the nervous system. Where are the nerve cells found? 
the nerve fibers? What is the function of the nerve 
fibers? What is a motor nerve fiber? Explain how the 
brain makes a muscle move. What is a sensory nerve 
fiber? 

Name the three divisions of the brain. How is the brain 
protected ? Describe the cerebrum. What is its function ? 
What is the arbor vitae? What is the function of the 
cerebellum? Where is the medulla oblongata? Why 
are its nerve cells the most important in the body ? How 
large is the spinal cord? What does it weigh? Where 
is it found? What is the function of the fibers in the 
spinal cord? 

In what ways are the bodies of higher animals like the body 
of a man? Describe the nervous system of the higher 
animals. Of what use are the convolutions in the brain? 
What is the difference between the brain of a stupid animal 
and that of an intelligent animal ? 



CHAPTER XVIII 
THE CASE OF THE NERVOUS SYSTEM 



Fio. 104. Sleep and rest are neceaaaiy tor the health of 
the nervous system. 

The nervous system is the ruler of all the body, and 
if it is not kept in health, the whole body must suffer. 
To keep it in health, all the things are required that are 
needed to keep up the general health. For example, if 
the body is poisoned by disease germs, the nervous sys- 
tem will suffer along with the other body parts ; if the 
body lacks food, the nervous system will not have the 
vigor to drive the muscles or to think clearly ; and if the 
body is not supplied with fresh air, the nervous system 
will be dull and slow. The nervous system also needs 
exercise, rest, sleep, and quietness of mind. 

Exercise and the nerrous system. One great part of 
the work of the nervous system is to drive the muscles. 
It needs practice in this work to keep it in health, and 
playing outdoor games is the best way of furnishing this 
practice. There is something about outdoor sports that 
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causes them to be of more benefit than comes simply 
from exercising the muscles. The enjoyment of the 
game, the forgetting of work, and the freedom of the 
mind from all worry and care give vigor to the nervous 
system and cause it to do all its worK in a surer way. 

The necessity for rest. A great amount of nervous 
energy is required to drive the more than five himdred 
muscles of the body, and when we study or do other 
brain work, it is the nervous system that is called into 
action. In either physical or mental work, therefore, 
we tire the nervous system. Some earnest, ambitious 
persons who are trying to do the very best work of which 
they are capable, injure themselves and lower their 
working power by keeping their nervous systems ex- 
hausted.^ They are always tired and can never do their 
best work. In general, it has been found best to have 
regular hours for working hard at one's tasks, and then 
to have rest periods when something entirely different 
is done. In schools there should therefore be rest and 
play periods for young children, and older persons ought 
to work certain hours every day and then for a time take 
up a different kind of occupation. 

Sleep necessary for the nervous system. The nerv- 
ous system has one need that the other parts of the 
body do not have. This is the need for sleep. It is 
only when we are asleep that the nervous system can 

1 In some factories it has been found that the workmen can accom- 
plish more when they work eight hours than when they work ten hours, 
because when they work the longer hours they are always tired and 
never in good condition. The number of hours that is best for a working 
day must, of course, vary with the kind of work and with the kind of 
people who are doing the work. 
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rest completely, and if we do not have plenty of sleep, 
our nervous systems cannot be healthy. Little babies 
should sleep from fifteen to twenty hours a day, older 
children from ten to fourteen hours, and grown people 
from seven to ten hours. Some persons need even more 
sleep than this. 

Time for sleeping. In cold countries people usually 
sleep only at night; but in warm climates it is often 
customary to sleep in the middle of the day. This is a 
sensible custom, because it is very unhealthful to go out 
in the hot midday sun. If a man gets up early and does 
his work in the morning and in the evening, and sleeps 
in the middle of the day, he will have better health than 
if he works out in the sun in the hottest part of the day. 
It makes little difference to the nervous system when a 
person sleeps, but it is very important that he sleep 
enough and that he sleep at the same time every day. 

Pain injurious to the nervous system. The suffering 
of pain has a very bad effect on the nervous system. 
Ill health and disease bring on old age faster than the 
passing of the years, and one reason why sickness so 
often leaves the body weakened and aged is that the 
nervous system has been wrecked by the pain that it 
has borne. A week of toothache or of earache is a great 
drain on the nervous system. A sore that is continually 
causing pain can do as much to wear out your nervous 
system as an hour's extra work each day, and a baby's 
nervous system may be almost broken down by the con- 
stant torment of itching hands or feet. Pain is nature's 
danger signal ; it is a call for help from some part of the 
body. The nervous system can no more rest when these 
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calls are coming to it night and day, than you could 
rest with the screams of some one who is calling for 
help constantly coming to your ears. 

Have you a toothache? Have you 
an earache? Have you headaches? 
Do your eyes pain you? Have you 
sores or itching of the stin ? Have 
you pain in any other part of your 
body? If so, ask your parents to take 
you to a dentist or to a physician. 
For you ought to get up in the mom- 
S^°by t^th^ ing feehng fresh and rested ; and you 
does great mjury to ought to go to bed, tired and sleepy 

the nervous system. u L ^ f f ■ 

perhaps, but free from pain. 
Quietness cd mind beneficial to the nervous system. 
Sorrow, anger, or any strong feeling has a great effect 
on the nervous system, and in keeping the nervous 
system in health, nothing is more important than calm- 
ness and happiness. No one can think properly when 
he is excited, and the regulation of the diSerent organs 
. of the body is not properly carried on when the nervous 
system is worried and confused (page 358). We should 
study out what we wish to do ; then do it quietly. 
Loud talking and excitement exhaust the nervous system 
for nothing ; they use the nervous strength that should 
be saved for thought and work. 

A person should therefore at all times go about his 
work quietly and without excitement ; he should keep 
himself from flying into fits of anger; and he should 
not worry about things that he cannot help. He should 
also plan for the future and arrange his a^airs sq that 
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he will be protected from the storms of fate. The boy 

who gets a good education or becomes a skilled work- 

mfin knows that he can earn a living, 

and this gives him a peace of mind 

that the man who fears starvation 

cannot know. The man who owns 

his home or who has money in the 

bank has something between him 

and poverty, and this enables him 

to live in a quietness that the man F'^- ^°6- ^ baby's nerv- 

^ ous system may be almost 

who has nothing cannot know. We broken down by the con- 

should therefore keep our minds as '^ "^^^ "' '*'*^ 
calm and quiet as possible in the 
conditions under which we live, and we should plan to 
make the conditions of our life such that we shall be 
free from anxiety and care. 

One thing that is necessary for the peace of mind of 
the Filipino people is the control of the germ diseases 
of both man and animals, that are so conmion among 
them. While Filipinos must see their friends and rela- 
tives dying of tuberculosis, typhoid fever, dysentery, 
cholera, smallpox, and other similar diseases, they will 
not be happy. As long as they are burying the strong 
men who should be earning a Uving for the women and 
little children, they will not have peace of mind. As 
long as their animals are swept away by rinderpest, 
surra, hog cholera, and other diseases, and many of 
them are left in poverty and without sufficient food, 
they cannot be free from worry and care. A progressive 
people can be contented only by progress ; an ambitious 
people only when their wants and desires can be sat- 
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isfied. To give the nervous system quietness and free- 
dom from worry, we must think, of the future as well as 



of the present, and wise persons and wise peoples do this 

to a marked degree. 

QUBSTions 

Why is it necessary for the health of the body that the nervous 
system be kept in health? Name four things that are 
necessary for the health of the nervous system. What 
kind of exercise is best for the nervous system ? How is 
it best to arrange our work and rest periods? Why is 
sleep necessary for the nervous system? How much sleep 
do grown persons need? In a warm country, what is the 
best time for working? 

Explain how pain injures the nervous system. What is 
the purpose of pain? What should one do if he suffers 
pain? What effect have worry and excitement on the 
nervous system? What are some of the things that we 
should do to free our minds from worry and care? 



CHAPTER XIX 

EDUCATION, OR TRAINING THE NERVOUS SYSTEM 




Fig. ioq. The monkey acts differently from a wild monkey because it has 

been trained. 

On the streets of cities in the United States one some- 
times sees a man with a hand organ and a monkey. 
The monkey is dressed in a pair of trousers, a coat, and 
a little cap. The man begins playing a tune on the 
organ, and the children come nmning to see the monkey. 
After the music is finished the monkey will go up to the 
children and hold out his hand for money, and if a child 
gives him a piece of money he will put it in his pocket, 
take oflf his cap, and bow to the child. 

Why does the monkey hold out its hand or take off 
its hat? It has been taught to do these things. It is 
an educated monkey ; it has been trained, and acts in a 
way that a wild monkey would not act. 

The nervous system changed by education. We 
cannot educate the bones ; we cannot train the liver or 
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Education changes the action of the nervous system. 



the kidneys; no matter how often we repeat an act, 
the muscles do not learn anything. What we can edu- 
cate is the nervous system which guides the muscles and 
controls the body parts. The monkey that lifts his hat 
has had his nervous system changed so that it governs 
his muscles differently, and an educated person has had 
his nervous system changed so that he thinks and acts 
differently from an ignorant person. 

The purpose of education. All of us by nature do 
things that we ought not to do, and we fail to do things 
that we ought to do. By education we try to improve 
the actions of people ; we wish to make them kinder to 
each other and more skillful and more intelligent in 
their work. Compare the actions of an ignorant person 
and of a person who has been carefully educated, and 
you will see the effect that training has on us. The pur- 
pose of education is to change the nervous system so that it 
mil cause one to act differently. 
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How the action of tiie nervous system can be changed. 
The way the nervous system acts can be changed by 
making it form habits, by training it to Jed in certain 
ways toward persons and things, 
and by giving it information 
(having it learn). For these 
reasons children are carefully 
trained in what they shall do ; 
they spend years studying in 
schools ; and they are carefully 
taught to love the things that are 
good and hate the things that are 
evil. It is by habits, by ideals, 
and by knowledge that the con- 
duct of men is controlled. 

Natural reflex actions. Set a Fio. m. The baU starts from 

the hand and comes back to it 

duckhng m the water. Its feet sgain. The impulse that causes 

wiU begin to move and it wiU "a^^jf""^""^^^ 

swim. Its nervous system is built and comes back K. the muscle 
, , , , or gland that is thrown into 

m such a way that the muscles action, u doa n«t start Smm 

of the legs work in the proper '*' *""*"• 

way to make it swim when the water touches its feet. 

Set food before a flock of baby chicks. They will 
peck at it without being taught to do so. Without any 
training they move their legs properly in walking, they 
follow the cluck of the mother hen, and they run to her 
when she gives the call to come for food or to hide from 
an enemy. 

Strike quickly toward the eye of another person with 
your hand. Without thought the eye will close. 

Cross your legs, and strike yourself just below the 
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kneecap with the hand. If you strike the right place, 
you will start messages to the spinal cord. This, with- 
out any thought on your part, will cause messages to 
pass down the motor nerves into the muscles of the leg. 
The muscles will then contract and cause the foot to 
jerk. 

Stand facing the Ught with a mirror and cover one 
eye with your hand. Remove the hand quickly and 
examine the pupil of the eye in the mirror (Fig. 131). 
The pupil becomes large in the dark and smaller when 
the Ught shines into the eye. 

All the above actions are refi^x actions. Something 
outside the nervous system happens, and then without 
thought by the brain the muscles are made to move. 
Many of our actions and nearly all of the governing of 
the inner parts of the body are carried out in this way. 

Reflex actions that we learn through practice. The 
reflex actions that we have been discussing are natural ; 
we do them without learning them. There are other 
reflex actions that we learn through practice. A man 
must learn to swim, but after he has learned, a skillful 
swimmer does not think how he shall move his hands 
and legs. The baseball player does not think how he 
shall move his arm when Jie throws a ball, or how he is 
contracting his muscles when he hits the ball with the 
bat. We walk without giving attention to the muscles 
that we move ; we open our mouths to take in food with- 
out thinking; we chew our food without noticing that 
we are chewing; we write without thinking about the 
shapes of the letters. All these things we have done so 
often that we have learned to do them without thought. 



TRAINING THE NERVOUS SYSTEM 349 

When we have performed an act so often that we go 
through it without thought, we have formed a haHi. 

Habits. AH of us are, to a great extent, bundles of 
haMts ; we act as we do because we have learned to act 



Fics. iijandiit. It is doing and not taJkiog chat forms babits. 

this way. By building up habits a person changes his 
nervous system so that it causes him to act differently, 
and by changing his habits a person can change himseU 
from one kind of person into another kind of person. 
The chief purpose of all the training and education that 
you will receive from your parents and in school is to 
cause you to form good habits. 

Habits formed by doing. By chewing your finger 
nails for a few days you can form the habit of doing this 
until you will put your finger into your mouth without 
knowing it. By keeping your hands away from your 
mouth for a few days you can break yourself of this bad 
habit. In the same way we form the habit of industry 
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by working ; of kindness by being kind ; of being truth- 
ful by telling the truth. Decide what kind of person 
you want to become. Then act as this kind of person 
would act, and you will become more like your ideal 
day by day. // is not thinking or talking^ hut doings 
thai forms habits. By your acts you are building the 
person you will later be. 

An important rule in forming habits. The great rule 
in forming a habit is always to do the thing. The boy 
who holds his pen correctly and writes carefully only 
when the teacher is looking at him, is not forming the 
habit of writing correctly. At one time by his careful 
work he is building up this habit ; in a few minutes by 
his careless work he is tearing the habit down. The 
boy who tells the, truth at one time and an untruth at 
another time is not forming the habit of truthfulness, 
nor is the boy who learns his lessons one day and fails 
to learn them the next day forming the habit of study. 
You cannot climb a ladder by going up a step and then 
coming down. After weeks of such work you would 
still be at the bottom. To reach the top you must keep 
going up. So we cannot form a habit by doing one 
thing at one time and a different thing at another time. 
We must keep doing the same thing all the time. 

Forming correct habits. All of you are forming either 
good habits or bad habits. You are doing things day 
by day that are changing your nervous systems and will 
influence your acts as long as you live. If you act 
correctly, you are forming good habits; if you act in- 
correctly, you are forming bad habits. In learning to 
do anything, therefore, the great thing is to do it right. 
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SO that you will form a habit of the right kind. Then, 
as long as you live, the part of your work that depends 
on this action will take care of itself, and you will be free 
to spend your thought on the new problems that arise 
from day to day. An old proverb says that " practice 
makes perfect," but this proverb is only in part true; 
for practicing anything in the wrong way is worse than 
not practicing it at all. The more you practice writing 
carelessly, the worse writer you will become ; the more 
you practice reading and talking carelessly, the worse 
the pronunciation of your words will be; the oftener 
you misspell a word, the more difficult will it be to learn 
to spell it correctly. Correct practice makes perfect, 
and incorrect practice has exactly the opposite effect. 

Youth the time when habits are easily formed. Two 
or three days are enough to form or break a habit in a 
baby, but the older we become the harder it is for us 
to break old habits and to form new ones. Just as the 
skeleton hardens as we become older, with whatever 
shape it had in youth, so the nervous system becomes 
set in its ways of doing things as we advance in years. 
It is very important, therefore, for a young person to 
learn to hold his pen in the right way and to make the 
letters of the correct shape, so that the right habit in 
writing will be learned. Then he will be a good writer 
all his life without further thought. He ought to learn 
to pronounce his words properly and to speak clearly in 
reading so that these matters will attend to themselves 
when he goes into the higher school work. A young 
person ought also to take great care to say " please " 
and " thank you " ; to keep his voice low sq that it wil^ 



352 PHYSIOLOGY AND HYGIENE FOR THE TROPICS 

not become loud when he is talking eagerly; to take 
off his hat and to rise to his feet when he should do so ; 

and to do all those other things that 

go to make up pleasant manners ; for 
no one will ever have good manners 
who has not formed habits so that 
he will be able to do what he ought 
to do without thinking of his actions. 
In every way, you should try to form 
a set of habits while you are young 
that will carry you on to a success- 
ful, respected, truthful manhood and 
womanhood; for youth is the time 
when lasting habits are fonned. 

Habits and health. It is not single 

acts, but habits, that destroy the 

health. It is not single acts, but 

habits, that build up the health. 

Fig. 115. When thii You wiU not bccome stooped by 

tree was young, a boy 

tied it in a knot. Now bending over a desk one day, nor wiU 
muu'„o.™n't"e1'' "t" X^" bccome straight by holding your- 
habits that we form Ln self erect some one time when you are 

youlh are knots Ihal we n ■ j iL .. i t^ *: 

cannot untie in later walking down the Street. Eatmgyour 
''™"- dinner hurriedly one day and rushing 

back to school will not cause dyspepsia, nor will taking 
time to eat a few meals slowly cure it. The teeth decay, 
not because we leave them uncleaned for one day, but 
because we make a habit of leaving them uncleaned. 
The nervous system is injured, not by staying up 
late one evening, but by the habit of staying up late. 
The race for health is a long one, and it is not the short, 
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excited dash, but the patient plodding onward in the 
right course, that wins it. Habits and not acts are the 
important things in keeping the body in health. 

Eight hygienic habits that you ought to form. Among 
the habits that are important in preserving the health 
are the following: 

1. Eating a variety of good food. 

2. Keeping the teeth clean. 

3. Chewing the food thoroughly. 

4. Breathing pure air whenever it is possible to do so. 

5. Going to bed regularly at a reasonable hour. 

6. Taking proper exercise and holding the body erect. 

7. Learning to rest and to keep the mind calm. 

8. Guarding against disease germs as far as it is pos- 
sible to do so. 

Form these eight habits and they will do more than 
all the medicines in the land to keep you in health. 

Making hygienic habits a part of our lives. Our 
habits become a part of our way of living and doing 
things, and we do not think of them as something that 
it requires extra work to carry out. If you will form 
the habits that we have mentioned above, you will soon 
clean your teeth as a matter of course and wonder how 
any one can feel comfortable without doing so. You 
will find yourself surprised that any one should want to 
make himself sick by eating the wrong kind of food. 
You will feel your own hard muscles and almost pity 
the flabby-muscled people whom you meet. You will 
get out of patience with the person who does not take 
enough sleep, and you will be amused when you see 
some one excited over nothing and running around like 
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an ant that has lost its way. You will guard yourself 
from disease germs without feeling that you are taking 
extra trouble, and you will feel sorry for the poor persons 
all about you who needlessly suffer from germ diseases. 
Put into practice these health habits, and see if after a 
little while it is any special work for you to carry them 
out. 

Learning habits of regularity. One of the most im- 
portant qualities for a successful life is regular habits. 
You should have a certain hour for getting up in the 
morning and regular times for eating your meals. You 
should be at work by a certain hour each day, stop work 
regularly at a time that will give you a reasonable amount 
of rest and recreation, and make a habit of going to bed 
at the same hour each night. 

Unless our lives are planned according to a system, 
we do not give our bodies proper care ; and if we have 
no regular time for work, many precious days and hours 
will be passed in idleness without our realizing it. A 
man who would attempt without a plan to spend a 
great sum of money would waste much of the money ; 
so any one who attempts without a plan to spend the 
time of which his life is made, will find that much of his 
life has been lost.^ 

Knowledge and the action of the cerebrum. The 
cerebrum is the part of the nervous system that under- 
stands, and its action depends greatly on what it knows. 
On a farm a man who understands agriculture acts very 
differently from a man who does not understand it. 

1 Dost thou love life? Then waste not time; for time is the stuff 
of which life is made. — Benjamin Franklin. 
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On a boat a sailor acts very differently from a man who 
has never seen a boat. All the time we keep learning 
many things, and these are stored in the brain. This 
changes the brain in some way so that we remember 
these things, and when we act we are influenced by 
what we have learned in the past. Because this is true, 
parents are constantly educating their children by tell- 
ing them of the things about them, and children spend 
years in school. Here they learn many things that are 
very important for them to know, the things that the 
wisest men of all ages and of all nations have found to 
be true. They also study subjects like reading, writing, 
and arithmetic, that can be used all their lives as tools 
in gaining more knowledge. The junction of the cere- 
brum is to cause u^ to act more intelligently. 

The advantage of having a cerebrum. If you think 
about it, you can stop any act that you do through 
habit. This is a great advantage to us in two ways. 
In the first place, it enables us to form the habits that 
we wish. We can decide what we should do and how 
we should do it, and then the cerebrum can guide the 
muscles through the action until the habit is formed. 

In the second place, the control of the cerebrum over 
the actions may keep us from acting according to natural 
reflex actions and habits when it would be to our dis- 
advantage to do so. Every day we find ourselves in 
situations that require the use of intelligence, and it is 
the cerebrum that tells us how to act. The reason why 
we need a mind is to guide us when reflex actions and 
habits are not sufficient for our needs. Without the 
cerebrum and the mind, we should learn nothing from 
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what we do ; we should be like the moth that flies into 
the flame again and again until it loses its life. 

Using the cerebrum. The worst fault of man is that 
he often fails to use his brain. We go through foolish 




Fig. 1 1 8. This man is acting according to his feelings; he is not using his 

cerebrum to help him in his work. 

actions because of habits we have formed; because it 
is the custom to do so ; or because we follow our feel- 
ings instead of our knowledge. Again and again, when 
some difficulty arises, we see persons become excited or 
angry instead of usmg their minds to solve the problem. 
When a person does this, we say he has " lost his head " ; 
that is, he is acting without the help of the cerebrum, 
which he most needs at this particular time. Great 
men do not do this. At all times they use their brains 
to help them in their work. You should learn, there- 
fore, to be calm, to think before you act, and to act, 
not according to some habit or natural reflex action, 
but in such a way that you will accomplish your 
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purpose. Act like a great person, and some day you 
may be one. 

Feelings and actions. To act wisely and rightly, a 
person must understand and desire what is wise and 
right. It is to help children to this understanding that 
we tell them of the lives of great and good men. 
American children have been taught to call George 
Washington the Father of His Country, and through 
him to admire and respect truthfulness, courage, and 
unselfish devotion to duty. Filipino children are taught 
to love the name of Jose Rizal, and to think of him as 
a hero. 

It is equally important to understand what actions 
or ideas are foolish and unwise. Educated people know 
that such things as demons and dragons do not exist, 
but in coimtries where people fear these monsters even 
an educated person can hardly keep from being afraid of 
them. 

A part of the education of every person, therefore, is 
to learn to feel right. Our nervous systems must be 
trained so that we will come to approve good and dislike 
evil; to admire good and brave men and dislike bad 
men ; to have respect for those things that are sensible 
and that we know to be true ; and to feel that supersti- 
tions and foolish ideas are imworthy of the attention of 
an intelligent person. The way we feel has a great 
effect on our actions, and it is most important that the 
nervous system be trained so that its feelings and ideals 
will be correct. 

Training the feelings. The way we feel toward differ- 
ent persons and about the different matters of life is 
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changed by what we do, by what we learn, and by the 
example of others. If we wish our feelings to be right, 
we must act rightly ; we must study and be intelligent so 
that we shall know what is right ; and we should read 
about great and good men and associate with persons 
who think and act in a high-minded way. All this will 
gradually change our nervous systems, so that they will 
know the right, love the right, and make us act rightly. 
The purpose of the education that you are receiving is 
to make this change in you. 

QUESTIONS 

What part of the body can be changed by education? What 
is the purpose of education? In what three ways can the 
action of the nervous system be changed? Give examples 
of natural reflex actions. Give examples of reflex actions 
that may be learned. 

What is a habit? How is a habit formed? Give an im- 
portant rule in forming habits. How can we form correct 
habits ? At what time of life are habits most easily formed ? 
Why are correct hygienic habits important ? Mention eight 
important hygienic habits. Why should we make healthful 
habits a part of our lives? Why are habits of regularity 
iniportant? 

Explain the effect that knowledge has on the actions of a 
person. Mention two advantages of having a cerebrum. 
What is the worst fault of man? 

Explain why it is important that our feelings should be 
correctly trained. How can we educate our feelings in 
the right way? 



CHAPTER XX 

THE SEHSBS: PBBLinG, TASTING, SMELLmC, HEAKIHG 

It is the work of the sensory nerve fibers to carry 
messages to the brain. Some of these messages tell the 
brain when we are tired, sick, 
faint, or sleepy. These mes- 
sages come from all over the 
body, and the feelings which 
the messages cause in the 
brain are called general sensa- 
tions. But in the skin, eye, 
ear, nose, and mouth there 

are nerves which take other fig. ng. a nerve fiber ending 
messages to the brain. These ^^^^ ""^ -^ the ceUa in the 
messages make the brain feel, 

see, hear, smell, and taste. They come only from cer- 
tain parts of the body, and the feelings that they cause 
in the brain are called special sensations. The parts of 
the body that have in them the outer ends of these 
nerves are called sense organs, and feeling, tasting, smell- 
ing, hearing, and seeing are called the five special senses. 

Feeling 
How we feel. All over the body many nerve fibers 
end in the skin. When we touch anything, the epi- 
dermis presses down on the nerves. This makes them 
take messages to the brain. There are some nerves in 
the skin to tell the brain when we touch anything, other 
nerves to tell the brain if the thing is hot, and still other 
361 
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nerves to tell the brain if the thing is cold. Not all the 
nerves do the same kind of work. 

Experiment. Warm the end of a piece of wire or other piece 
of metal, and pass the warm end slowly over the inside 
of your finger. You can feel in some places that the wire 
is hot, and in other places you cannot feel the heat. Put 
a little ink on each place where you can feel the heat, and 
you will mark the places where there are nerves for feeUng 
heat. Now put the wire on ice and cool it. Move it over 
the same parts of the finger that you touched with the hot 
wire. In some places you can feel the cold, but these are 
not the same places where you felt the heat. The nerves 
for feeling cold and the nerves for feeUng heat are not in the 
same places; therefore there must be some nerves for heat 
and other nerves for cold. 

Where the sense of feeling is best. In some part^ of 
the skin the nerves are very close together, and in these 
parts the sense of feeling is very acute, or keen. The 
sense of feeling is best in the tip of the tongue. It is 
also very acute in the lips. Over the body, the sense 
of feeling is not so good, and it is poorest of all in the 
back. 

If you put two pins through a piece of soft wood, as 
you see in Figure 120, and touch them to the front of 
your finger, you can feel that there are two points. But 
if you touch them to the back of your hand, you cannot 
tell that there are two pins until they are more than 
two centimeters apart. 

In the middle of the back, the pins must be more 
than five centimeters apart before we can feel the two 
points, while on the fronts of the fingers we can tell 
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that there are two pins when they are only two milli- 
meters apart. 

Experiment. Tie a handkerchief over the eyes of one 
of the boys. Put pins through a piece of wood and 
touch different parts of his body. Some- 
times put one pin and at other times put 
two or three pins through the wood. See 
how far apart the pins must be before the 
boy can tell how many pins there are. 
Try this on different parts of his body and 
on your own body. 

The work of the brain in feeling. The y\q. 120. 
messages travel up the nerves when we 
touch anything. It is the brain that decides what these 
messages mean. If, when we are touching anything, 
all the nerve endings have the same amount of pressure 
on them, we know that we are feeling a smooth surface. 
If some of the nerves are pressed harder than others, we 
know that the surface is rough. If the object presses 
on a large area of the skin, we know that it is large ; and 
if the pressure comes in two places with nerves between 
that are not being pressed on, we decide that there are 
two objects. It is not, therefore, the hand that knows 
about the objects that we feel, but the brain, which 
receives the messages from the hand. 

Experiment. Cross your fingers (Fig. 121) and rub the end 
of your nose. How many noses do you seem to feel ? Why ? 

Pain. When anything touches the epidermis over 
the nerves, we can tell whether the thing is hot or cold, 
smooth or rough. But if the epidermis is broken, we 
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can tell nothing about the thing which touches the nerves. 

We feel only pain. If a knife touches the epidermis, it 

may feel smooth; but if it cuts 
through the epidermis and touches 
the nerve, we do not feel the smooth- 
ness of the knife. We feel pain. 
When the skin is burned so that the 
epidermis comes off, we cannot tell 
whether the air is hot or cold. The 
air makes us feel pain only. Without 
the epidermis, all sense of feeling is 
lost, except the feeling of pain. 




Fig. 121. 



Taste 

The nerves of touch are all over the body, but the 
nerves of taste are only in the mouth. These nerves 
end in the skin of the tongue and in the 
skin of the back parts of the mouth. In 
the skin of the tongue, there are little 
bodies called iasie buds. The taste buds 
open at the outer ends into the mouth. 
They have long, slender cells in the 
center, and the outer ends of these cells 
are very slender, looking very much like 
cilia (Fig. 122). These cilia-like ends 
stand up in the opening into the taste bud. The nerves 
of taste come into the taste buds and branch out among 
its cells. The food cannot be tasted until it is dissolved, 
but when it is dissolved, it goes down into the taste 
buds around the cilia-like cell ends, Then the taste 




Fig. 122. 
bud. 
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nerves send merges to the brain and tell the brain 
about the taste of the food. 



Smell 

The nerves of smell are in the inside of the nose. 
The cells in this part of the nose are called olfactory 
cells, and the nerve of smell is 
called the olfactory nerve. 
Each olfactory cell has several 
cilia-like ends. Whenever we 
take the odor from anything 
into the nose, and the odor 
touches the ends of these cells, 
the olfactory nerve carries 
messages to the bram about the p.^. ,„. xhe nerve of m^ 

odor. Many ™dmg in the mucous coembrane 

' 01 the nasal chamber. 
molecules are 

coming off into the air all the time from 
those things which have odors. The 
molecules go up into the nose ; and 
when they touch the ends of the nerve 
cells of the nose, the olfactory nerve 
messages go to the brain and make 
us smell. When we wish to smell any- 
thing, we breathe the air into the nose 
quickly. This takes the air far up into 

FiO. 1S4- A portion ^ J f 

of the oKactocy mu- the nose and brings the molecules up 

mus membrane. The . .<_ ir . _ n 

simder cells with the to the olfactory ceUs. 

dKa-iike processes on The sensc of smcll is much more acute 

them are the olfac- .... 

toiy cells. m some ammals than it is m man. A 
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dog can smell the tracks of a deer or other animal and 
follow them many hours after the animal has passed. 
In man the sense of smell is of use chiefly in telling 
whether or not our food is good. 

Hearing 

Hearing is caused by waves of air striking against the 
ear. In order to xmderstand this, we must first xmder- 
stand more about the air. 

When the wind blows, we can feel the molecules of the 
air as they fly along. The molecules strike the body 
and push against it, and we say that the wind is blowing 
against us. When the wind blows hard, as it does in a 
typhoon, the molecules of the air fly very fast. Some- 
times they travel a mile in one minute, and in very hard 
t3^hoons they travel two miles in a minute. When they 
are moving so fast, they strike very hard against any- 
thing in their path — so hard that they sometimes 
carry away houses and trees. 

When you throw a stone into water, the stone strikes 
the water and moves its molecules. The moving of the 
molecides causes waves to run out in the water from 
the place where the stone falls. When you ring a bell, 
the bell vibrates (shakes) and strikes the air molecules. 
This moves the air molecules and makes waves run out 
in the air. When these waves strike the ear, we hear 
the bell ring. Big air waves cause loud soimds, and small 
air waves cause gentle sounds. 

The ear. The work of the ear is to collect the sound 
waves and to make them strike on the nerve of hearing. 
This causes the nerve of hearing (atiditory nerve) to take 
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messages to the brain, and the messages make us hear. 
The ear has three divisions: the external (outer) ear, 
the middle ear, and 
the internal (inner) 
ear. 

The external ear. 
The part of the ear 
which we see and the 
canal which runsdown 
from it into the head, 
make up the external 
ear. It is the work of 
the external ear to 
catch the waves of air 

(sound waves) and f,o_ ,„. Diagram of the ear. 

make them pass down 

the canal into the middle ear. When animals wish to 
hear, they hold up their ears to catch the soimd waves. 
Sometimes a man will hold up his hand behind his ear 
to catch the air waves and turn them down into the ear. 

The middle ear. The middle ear is a little cavity in 
the bone of the skull. This cavity is shaped like a drum, 
and the middle ear is often called the tympanum, or ear 
drum. The canal from the external ear comes into the 
middle ear. At the bottom of this canal there is a Uttle 
membrane, the tympanic membrane. The tympanicmem- 
brane is like a thin skin across the bottom of the canal 
and separates the outer from the middle ear. 

In the middle ear there are three Uttle bones called 
the malleus (hammer), incus (anvil), and stapes (stfrrup). 
The malleus is fastened to the tympanic membrane, aad 
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the stapes fits into an opening in the wall that divides 
the middle ear from the internal ear. The incus is 
between the malleus and the stapes. These three bones 

make a chain across the middle ear from 

the outside to the inside. 
The Eustachian tubes. The middle part 

of the ear is full of air, and from each 
Jc^ITo/llc "W middle ear a tube, the Eustachian tube, 

goes to the throat. This tube lets the 
Fig. 126. The air pass out of and into the middle ear. 

chain of bones of^ a* ^1 • ^'ii i* 1 a 

the ear connect- Sometimes the au* outside becomes lighter, 
ing with the tym- g^j^^j sometimes it becomes heavier. When 

panic membrane. 

the outside air becomes lighter, some of 
the air in the middle ear will pass out. When the 
outside air becomes heavier, more air will pass into the 
middle ear from the throat. If the air does not press 
equally on both sides of the tympanic membrane, we 
cannot hear well. Sometimes, when the skin in the 
throat is sore and swollen, the Eustachian tubes may close 
up. Then the air cannot pass out of and into the mid- 
dle ear, whenever the pressure of the outside air changes. 
The air in the ear may become lighter or heavier than the 
air outside, and then we cannot hear well. 

When men fire a cannon, they put pieces of wood 
between their teeth to keep their mouths open. Then, 
when the sound wave pushes in the tympanic membrane, 
the air in the middle ear can go down the Eustachian 
tube to the throat and out of the mouth. Sometimes a 
very loud sound has been known to break the tympanic 
membrane. This is because the sound wave strikes 
very hard against the membrane. A great sound wave 
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Mail shake houses and may even break the glass in the 
windows of a house. 

The internal ear. The internal ear is deep in the 
temporal bone. It has three parts. The central part 
is called the vestibule, the 
.front part is called the ' 
cochlea, and the back part 
b called the semicircular 
canals. In the wall be- 
tween the middle ear and 
the vestibule, there is a 
hole like a very little win- 
dow. In this hole the end /r~y'^Y^\\ 
of the stapes is fastened. v^ ^^v * 
The front of the internal f,g. „j. -meiimerear. Theiower 
ear is coiled up like a shell ; ^Z^*"" ^' °"""' ^ "' *• 
and the back part is made 

up of the three semicircular canals. These canals open 
at both ends into the vestibule, and run out from 
the vestibule in half circles through the bone of the 
skull. All the inner ear is full of fluid. The fibers of 
the auditory nerve come into the inner ear. Cells with 
cilia-like ends are found in the internal ear, their ends 
standing out in the fluid. 

How we hear sound. The external ear catches the 
sound waves. These waves pass down the canal and 
strike against the tympanic membrane. The blow makes 
the membrarie move out and in, and moves the malleus. 
Then the malleus strikes the incus, and the incus pushes 
the stapes. The stapes then pushes into the opening 
into the inner ear, and this makes waves in the fluid 
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in the inner ear. The waves in this fluid then strike 
against the cilia-like ends of the cells. This makes the 
auditory nerve take messages to the brain, and when the 
messages reach the brain, we hear the sound. 



Fio. iiS. Testing the heariog. 

Work (mF the semicircular canals. The nerves of 
hearing are in the cochlea, and in the semicircular canals 
there are nerves that have a different kind of work. It 
is the work of these canals to tell the brain when the body 
is falling. The semicircular canals all run in different 
directions. When the body moves, it moves the head ; 
and when the head moves, it moves the fluid in these 
canals. The movement of the fluid then causes the 
nerves to take messages to the brain and tell it how the 
body is moving. If the body should move very far to 
the side, it would fall down. The nerves in the canal 
tell the brain when the body is moving, and the brain 
sends messages to the muscles, so that they will hold 
the body up. 

QOBSTtOHS 

Name some general sensations. Name the five special senses. 

What makes the nerves take messages to the brain when we 

touch anything? What different kinds of work do differ- 
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ent nerves of feeling do? In what parts of the skin is 
the sense of feeling acute? Why? Where is it poor? 
Where poorest? What do we feel when the epidermis is 
broken? Explain the part of the brain in feeling. 

Where are the nerves of taste? Describe the taste buds. 
Where are the ends of the nerves of taste? What must 
be done to the food before it can be tasted? 

Where are the nerves of smell? Describe the olfactory cells. 
What is it that causes us to smell objects? 

How is hearing caused? When the wind blows, what do we 
feel ? When a stone strikes the water, what does it move ? 
What does this cause? When you ring a bell, what does it 
do ? What does this cause ? Why do we hear the bell ring ? 
What kind of sounds do big waves cause? Small waves? 

What is the work of the ear? What does the auditory nerve 
do? Name the three divisions of the ear. What is the 
work of the external ear? Describe the middle ear. 
Where is the tympanic membrane ? Where are the Eusta- 
chian tubes? What is the work of the Eustachian tubes? 
Why can we not hear well if the Eustachian tubes are closed ? 

Name the three parts of the internal ear. Describe the front 
part of the internal ear; the back part. What is in the 
inner ear? Where are the ends of the auditory nerve 
fibers? Trace the course of the sound wave from the air 
to the brain. What is the work of the semicircular canals ? 

SUGGESTIONS TO THE TEACHER 

In most cases of ear trouble the child has adenoids or enlarged ton- 
sils and the germs have spread from the throat up the Eustachian 
tube to the ear. A child that has earache should, therefore, be 
taken to a physician. 

In testing the hearing, one ear at a time should be tested. Without 
letting the pupil know it, hold the watch at times behind the 
back so that it can be detemtined whether the pupil really hears 
the watch or only imagines he is hearing it. 
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CHAPTER XXI 
THE SENSES (Continued): SEEING 

Our eyes are so constructed that light causes the 
nerves in them to take messages to the brain. The eye 
is very wonderful. It makes a picture of everything it 
sees, and the nerves from the eye tell the brain about 

these pictures. Then we 
understand many things 
about the objects which we 
see. 

Protection of the eyes. 
The eyes are very important 
and very delicate, and there- 
fore must be well protected. 

Fte 129. The tear gland and the j^ ^j^ {^ ^ f ^ ]^^ 
duct that carnes tears to the nose. 

there are two hollows (sockets 
of the eyes), and the eyes are in these hollows. The 
bones around the eyes protect them so that it is difficult 
for anything to strike them. In the eye socket, behind 
the eye, is a bed of soft fat for the eye to rest on and to 
turn on. 

The eyes are protected also by the eyelids, the eye- 
lashes, and the eyebrows. The eyelids keep the dust 
out of the eyes. They can also close quickly and pro- 
tect the eyes when anything is about to strike the eyes 
or when the light is too strong. The eyelashes keep 
dust out of the eyes and shade the eyes from strong 
light. The eyebrows keep the sweat from running down 
from the forehead into the eyes. 

The tear glands. Under the outer part of the upper 
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eyelid of each eye there is a little gland {f^ear gland) 
that secretes tears and pours them into the eye. The 
tears run across the eye and down into the nose, through 
a little opening (the lachrymal duct) in the inside comer 
of the eye. As the tears go across the eye, they wash 
away the dust and dirt 
and cleanse the eye. 

Great sorrow and, in 
some persons, anger will 
cause the tear glands to 
secrete very freely. Then 
the tears cannot all go o""'cne«ve 

through the Uttle duct ^'''' ''''' The mv^^des that m^^^ 

into the nose, and some 

of them run over the edges of the eyelids and flow 
down the cheeks. When this happens, we say that 
the person weeps. 

The muscles of the eyes. There are six muscles to 
move each eye. The back ends of these muscles are 
fastened to the walls of the eye sockets, and the other 
ends are fastened to the eyes. When we wish to look 
at anything that is in front of us, we need not turn the 
head. The muscles of the eyes can move them up or 
down, in or out. They can turn the eyes toward the 
thing which we wish to see. 

Structure of the eye. Around the outside of the eye is 
a tough, hard, white coat, the sclerotic coat. Inside this 
is a dark-colored coat, the choroid coat, and in the back 
part of the eye is a third coat, the retina. The retina 
is a thin, white coat, and in it are the nerves of sight. 
In the center of the eye is a large cavity, which is filled 
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with a transparent, soft substance about like clear, 
thick honey. 

The sclerotic coat. The sclerotic coat is made of 
strong white connective-tissue fibers placed very close 
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Fig. 131. A diagram showing the structure of the eye. 

together. It is white everywhere except in front. In 
front it is transparent, so that the light can pass through 
it into the interior of the eye. This transparent place 
in the front is called the cornea. It is like a little window 
through which we look out and see the world. 

The choroid coat and the iris. The choroid coat is 
dark in color, and its front part is called the iris. The 
iris is circular and lies behind the cornea, and it is the 
iris that gives the color to the eye. The cornea has no 
color. It is transparent, and we look through it and see 
the color in the iris. The iris is blue, brown, or black, 
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and we say a person is blue-eyed, brown-eyed, or black- 
eyed, according to tJie color of his iris. 

In the center of the iris is a little hole. This hole looks 
dark, and is called the pupU of the eye. The light 
goes through the pupil to the back part of the eye. 

The function of the 
iris. The function of the 
iris is to regulate the 
amount of light that goes 
into the eye. It does 
this by making the pupil 
large or small. When 
we are in a weak light ^'«- 't'* PT't"^'^ ^^'^■'?"'**= 

^ the other has been in the light. 

and the eye gets kttle 

light, the pupil opens up wide and lets in as much light 
as possible. When we go from a dark place into a very 
bright light, we cannot see well, because the pupil is 
large and lets too much light into the eye. If we stay 
in the bright Ught, the pupil will contract in a short 
time, and then we can see in the bright light. If we go 
out of a brightly lighted house at night, we cannot see 
anything. The pupil is small and does not let in enough 
light for us to see in the weak light out of doors. But 
after we have been out in the night a little while, our 
pupils become larger and we see better. 

If you look at the eye of a cat in a bright light, the 
pupil will be long and narrow. But if you put the cat 
in the dark and then look at its eyes again, you will see 
that the pupils are large and round. 

The lens. The lens lies close to the iris and behind it. 
The lens is a little circular sac ftUed with a substance 
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about like very thick honey. All around at its edges 
the sac is fastened to the outer wall of the eye. It is 
thick in the middle and thin 
at the edges. Both the sac 
and the soft matter in the sac 
are transparent, so that the 
light can go through them to 
the back of the eye. 

The function of the- lens. 
TIk function of the lens is to 
make images {pictures) of the 
things which we see on the back 
of the eye {retina): If you 
look on the glass in the back 
of a camera, you will see an 
image on the glass. The lens 
in the front of the camera 
makes the image by gathering 
up the rays of light that come 
from an object and causing 
„ -T... , ■ ,. them all to meet on the glass. 

Fig. 133. The lens in the camera , , , 

fonns iDu«es on the glass m the In the same way, the lens of 

back of the camera. ^^ ^^^ makes pictUreS Ott 

the back of the eye of the things we see.' 

Tile retina. The optic nerve comes out from the 
cerebrum through a hole in the back of the eye socket. 
This large nerve passes through the sclerotic and choroid 
coats into the interior of the eye. Inside the eye the 

' The inmge in a camera is up^de down. The images in the eye also 
are upside down, but the brain is used to this and is accustomed to fonn- 
ing judgments from the images of objects made in this way. 
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optic nerve spreads out in a thin coat over all the back 
of the eye. This coat is the reiina^ and it is on the retina 
that the pictures are made. The ends of the nerves of 
sight are in the retina; and when the lens makes the 
pictures, these nerves take messages to the brain about 
the pictures. This causes us to see. 

Humors of the eye. Between the cornea and the 
lens there is a Uttle space m the eye. The iris is in this 
space, and all around the iris there is a watery fluid 
called the aqueous humor. Behind the lens there is a 
great cavity, and this is filled with a sticky, transparent 
substance very much like the material of which the lens 
is made. This substance is called the vitreous humor ^ 
and it fills up the whole inside of the eye behind the lens. 

Seeing near and distant objects. For an object to be 
seen clearly, the lens must make a clear picture of it 
on the retina. To make a clear picture of a near object, 
the lens must be more rounded than is necessary to 
make a clear picture of a distant object. We must 
therefore change the shape of the lens when we look at 
objects that are at different distances from us. There 
are Uttle muscles in the eye to make the lens more roimd 
or more flat, as we wish. You can show how the muscles 
change the shape of the lens, if you have a rubber bag 
or the bladder of a fish or other animal. 

Experiment. Fill the bag with air or water. Then pull on 
the ends of the bag and you will pull the bag out flat. The 
lens is shaped like this when we look at distant objects. Now 
let the ends of the bag go loose, and the bag will again be- 
come round. The lens is like this when we look at objects 
close to the eye. 
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The lens is a circular sac filled with a thick fluid, and 
the sac is fastened to the choroid coat by fibers that go 
out all around from the edge of the sac. These fibers are 

tight, and they pull on 
the sac and make the 
lens flat. The eye can 
then see distant objects. 
When the little muscles 
in the eye contract, they 
pull the choroid coat 
forward, bringing it 
closer to the lens. This 
loosens the fibers that 
fasten the lens to the 
choroid coat, and the 
lens becomes roimd. We 
can then see near objects. 
Near-sighted and far- 
sighted persons. In 
some persons the eyes 
are long from the front 
to the back, and the 
rays of light meet before they come to the back of the 
eye. This does not make a good image on the retina, 
and such persons cannot see well. They can see things 
that are near better than they can see things that are 
far away, and they are said to be near-sighted. If a 
person is near-sighted, he will hold a book very close to 
his eyes, when he is reading. 

The eyes of some other persons are too short from front 
to back. In eyes of this kind the retina is so close to the 




F.IG. 134. i4, normal; £, near-sighted; 
and C, far-sighted eye. 
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lens that the rays of light strike the retina before they 
meet. Persons with eyes of this kind see distant ob- 
jects better than they see near objects, and they are 
said to ht far-sighted. 

Eyes of old persons. Allien we become old, the 
material in the sac of the lens becomes hard and stiff. 
Then when we loosen the 
fibers that go out from 
the sac of the lens, the 
lens will not become round, 
because the material in 
the sac is hard. Many 
old persons cannot see 
objects that are close to 
them, because their lenses 
will not become round. 
These old persons must 

wear glasses (spectacles). Fig. 135. How glasses cause the rays of 

Spectacles. When the ^^' '^ °^"' ^" '^^ "^'^'^*- 

eye is too long or too short, so that the image does not 
fall on the retina, glasses should be worn. The lenses in 
the spectacles will make the image fall on the retina of 
the eye. Near-sighted persons should wear glasses that 
are concave (have hollows in the surfaces). Concave 
glasses bend the rays of light apart so that they do not 
meet so quickly. This makes them meet on the retina 
of a near-sighted eye. (Fig. 135, upper diagram.) 

Far-sighted persons need convex (rounded out) glasses. 
Convex lenses help to bend the rays of Ught together 
and make them meet more quickly. This makes the 
image fall on the retina in a far-sighted eye. Far- 
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sighted persons often injure their eyes when reading or 
studying, because the muscles in their eyes must be 
contracted all the time to make the lenses of the eyes 
round. 

Work of the brain in seeing. The eyes make pictures 
of objects, and the optic nerves take messages to the 

brain about these pictures, but 
is the brain that understands 

and knows about the objects. 

From the messages that go to 

the brain, we can tell the size, 
XT ^ «rv. u r . 1 t» form, and color of objects. We 

Fig. 136. Which line IS longer? ' ^ 

can also tell whether an object 
is rough or smooth, how far away it is, and many other 
things about the objects that we see. That the brain 
sometunes makes mistakes in judging of the objects 
that we see, you can tell by looking at Figure 136.^ 

Hygiene of the Eye 

Without his eyes, a man cannot work, and his friends 
must take care of him. He cannot enjoy any of the 
beautiful things that we see all about us. He cannot 
read, and it is difficult for him to walk about. He can 
do nothing but sit in the house all day, and his life is 
very miserable. Since our eyes are so important, and 

^ The following are some of the common optical illusions that may be 
mentioned : The figure "8" and the letter "s'* must be made larger at 
the bottom than the top to prevent their seeming larger at the top; 
the sun and moon appear larger near the horizon than when they are high 
in the sky ; from a railway train the landscape appears to be moving ; 
and when a person looks at the moon through the treetops, while run- 
ning, the moon appears to be running with him. 
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since they are easily injured, we should take good care 
of them. 

If the images in our eyes do not fall on the retina, we 
shall always have trouble with our eyes. Very often 
near-sighted or far-sighted eyes cause headaches and 
make one sick at the stomach. If our eyes hurt, we 
should go to a good oculist (physician for the eyes) to 
find out if we need glasses. If one is a little near-sighted, 
he needs glasses that are a little concave ; and if he is 
very near-sighted, he should have glasses that are 
strongly concave. One who is only a little far-sighted 
needs glasses with a Uttle convexity, and one who is very 
far-sighted needs glasses that are strongly convex. A 
physician, or some one who understands spectacles, 
should examine our eyes and tell us what kind of glasses 
we need. 

When a person reads, he should have a good light, and 
he should sit so that the light will fall on his book and 
will not shine in his eyes. If it is necessary to work fac- 
ing a light or window, a shade should be worn over the 
eyes. One should not read without a lamp in the even- 
ing when it is growing dark. He will hurt his eyes in 
the weak light. Candlelight is too weak to be good to 
study by. A lamp or an electric light is much better. 
It is not good for the eyes to read when one is lying 
down, because too much blood then goes to the eyes. 
Hold the head up when using the eyes. A person 
should stop his work for a few moments when his eyes 
feel tired, and rest them. At such times he should 
close his eyes or look at something far away. This will 
let the muscles of the eye rest. 
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Fig. I39U You should be able to read the upper line at a distance of 30 feet, 
and the two lower lines at a distance of 20 feet. 

Dust is very bad for the eyes, and will cause them to 
become red and sore. The dust wounds the eyelids, and 
germs may grow in the wounds. It is good for inflamed 
eyes to wash them in either hot or cold water that has 
been boiled. A little boric acid dissolved in water and 
dropped into the eyes once or twice a day will often 
help red and sore eyes. But where there is anything 
the matter with our eyes, we should go to a physician. 

Tobacco and alcohol. The smoke of tobacco is bad 
for the eyes; and if people use much tobacco, they 
sometimes become color-blind (unable to tell the colors 
of things). Every one who has seen the red eyes of 
drunkards knows the bad effect of alcohol on the eyes. 
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QUESTIONS 

How do the bones of the skull protect the eyes? In what 
other ways are the eyes protected? Where are the tear 
glands? What is their function? What is the use of the 
tears? How many muscles move each eye? Where are 
they fastened? 

Describe the sclerotic coat. Where is the choroid coat? 
What color is it? Describe the retina. Where are the 
nerves of sight ? What is in the center of the eye ? What 
is the cornea? Describe the iris. What gives color to 
the eye? What is the pupil of the eye? What is the 
function of the iris? What does the pupil do in weak 
light? in bright light ? 

Where is the lens of the eye? With what is it filled? What 
shape is it? What is the work of the lens? Trace the 
optic nerve from the brain to the interior of the eye. 
What is the function of the optic nerve? Where is the 
aqueous humor? Describe it. Where is the vitreous 
humor ? Describe it. 

How must the shape of the lens be changed to see things 
that are distant and things that are near? What is the 
difficulty in a near-sighted eye? in a far-sighted eye? 
in the eye of an old person ? When should we wear glasses ? 
What do the lenses of the spectacles do ? Why does study- 
ing without glasses sometimes injure the eyes of far- 
sighted people? 

In seeing, what is the work of the eye? of the optic nerve? 
of the brain? What do the nerve messages tell the brain 
about the objects that we see ? 

Why should we take good care of our eyes? What sicknesses 
do near-sighted and far-sighted eyes sometimes cause? 
How should the light fall on the book when a person is 
reading? 
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Tell some things that are bad fon the eyes. How may we 
rest our eyes when they become tired? What should we 
do for eyes that are red and sore ? What is the effect of to- 
bacco on the eyes? of alcohol? 

SUGGESTIONS TO THE TEACHER 

Most eyes are good enough instruments for ordinary use, but about 
25 per cent of persons need glasses when they do office work or 
other work that requires close use of the eyes. Bad cases of eye 
trouble may be found by testing the eyes with the letters on page 
382. Each eye should be tested separately. The following in- 
structions will help the teacher to make the test : 

Have a good light on the letters that are to be read. Seat the pupil 
at a distance of 20 feet from them. Test persons who wear glasses 
with their glasses on. Cover one eye with a card (but do not 
press on it) while the other is being tested. 

The upper line should be read at a distance of 30 feet and the lower 
lines at a distance of 20 feet. In case either eye fails to measure 
up to this standard, glasses are needed. Persons who cannot 
read may be tested by asking them whether the letter E in the 
chart is open at the right, left, top, or bottom. In case the pupil 
knows the chart by heart, cut a small opening in a piece of card- 
board and expose only one character at a time while the test is 
being made. 

Failure to read the letters by children under seven years of age does 
not necessarily mean that glasses are required. 

There may be defects of the eye that will not be revealed by this 
test. When there are symptoms of eyestrain, an eye specialist 
should be consulted. Any children who are near-sighted should 
be seated in the front of the room so that they can see the black- 
board. 
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REVIBW QUESTIONS 

Chapter XVII. Give two functions of the nervous system. 
Of what is the nervous system composed? What is the 
function of the nerve fibers? What is a motor nerve? a 
sensory nerve? Name the three parts of the brain. What 
is the function of the cerebrum? of the cerebellum? of the 
medulla oblongata? of the spinal cord? Compare the nerv- 
ous system to a telegrapher and a telegraph system. How 
does the nervous system of man differ from the nervous sys- 
tems of other animals ? 

Chapter XVIII. Mention three things that are necessary for 
the health of the nervous system. What effect has pain on 
the nervous system ? What should a person do who suffers 
pain? Why should a person try to keep his mind quiet? 
Mention some things that are necessary for the peace of 
mind of the Filipinos. 

Chapter XIX. What is the purpose of education ? How may 
the nervous system be changed ? Give examples of natural 
reflex actions. Give examples of acquired (learned) reflex 
actions. In a reflex action, where does the impulse start? 
What is a habit? How are habits formed? Give an impor- 
tant rule in forming habits. How are correct habits formed ? 
When are habits most easily formed? Mention some im- 
portant hygienic habits. What is the function of the cere- 
brum ? What is a common fault of man ? Give examples 
of feelings that influence action. How may the feelings be 
rightly trained? 

Chapter XX. Name the special senses. Explain how a mes- 
sage is started in a nerve of feeling ; in a nerve of a tooth ; 
in a nerve of smell. Describe the ear. What is a sound 
wave ? How does it cause us to hear ? What is the function 
of the semicircular canals? 

Chapter XXI. Name the coats of the eye. What is the func- 
tion of the iris? of the lens? What is the trouble in a near- 
sighted eye ? in a far-sighted eye ? How may these troubles 
be remedied? What is the part of the brain in seeing? 
Mention some important points in the care of the eye. 



CHAPTER XXn 
POISONS 



From what you have now learned, you understand 
that the body is composed of millions of little cells, each 
of which is alive ; that the cells are bathed in the lymph 
and surrounded by it ; and that the cells get their food 
from the lymph and give off their wastes into it. The 
cells hve in the lymph as a fish lives in water ; each one 
takes in the food and oxygen that come to it and gives 
off its wastes into the liquid about it. To keep the cells 
in health, the lymph must be rich in food and oxygen, 
and the poisonous wastes must be carried away as fast 
as they are formed. 

The causes of sickness. Why do we at times become 

ill ? We become ill either because our cells lack something 

that they need or because there is something in the lymph 

that poisons them. Sometimes it is because the cells are 

386 
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not furnished with proper food. Sometimes the heart 
or the lungs fail, — oxygen is not supplied to the cells 
and the carbon dioxid is not carried away from them. 
Sometimes it is because the kidneys do not take the 
protein wastes out of the blood. Sometimes it is be- 
cause poisons are absorbed from the intestines. Very 
often it is because disease germs grow in the body and 
produce substances that poison the cells. In tormer 
chapters we have learned something about the different 
organs of the body and how they must all work together 
to keep the lymph about the cells rich and pure. 

Drugs and medicines. There are certain medicines 
like quinine, strychnin, and calomel that physicians use 
in the treatment of diseases. There are other drugs, 
as alcohol, tobacco, betel-nut, and opium, that men 
fall into the habit of taking. Many persons also buy 
medicines from drug stores and take them. Are these 
substances of benefit to man or do they harm him? In 
the hands of a wise physician they are a great blessing, 
but when used by an ignorant person they can do much 
harm. 

Why the use of drugs is dangerous. Suppose you had 
a vessel crowded full of small fish and suppose that you 
began putting into the water various substances like 
quinine, calomel, strychnin, and alcohol. Would these 
substances help or harm the fish ? You can understand 
that you might easily do great injury to the fish by put- 
ting these substances into the water. 

It is estimated that there are 400,000,000,000 cells in 
the body. They are crowded together in a great mass 
in the lymph, and drugs or medicines that we take are 
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dissolved in the lymph among the cells. Most medicines 
that we use are strong poisons, and unless a person imder- 
stands what he is doing, he ought not to take these 
poisons in among the delicate cells of his brain, heart, 
kidneys, and other organs. Even a physician, who for 
years has studied how to tell what is the matter with the 
body and how to treat diseases, needs to be very careful 
in the use of drugs. 

The use of alcohol. All over the world men use alco- 
hol. Does it help them or harm them ? A man who uses 
it thinks he is stronger after drinking it ; but when we 
measure his strength, he is weaker. He thinks his mind 
works better ; but when we test his mind, we find he thinks 
less clearly. Men think that alcohol saves them from 
disease ; but when we investigate, we find that users of 
alcohol always suffer more from sickness than those who 
do not use it. The leading men of the world are agreed 
that the use of drinks that contain alcohol (beer, wine, 
whisky, bino) causes much evil, and that this is true 
every intelligent person knows. That alcohol injures 
the himian body is proved beyond doubt by the following 
facts : 

In 1909 forty-three of the leading life insurance com- 
panies of the United States and Canada decided to work 
together to investigate the death rates among different 
classes of their policy holders. The investigation in- 
cluded the histories of more than 2,000,000 lives, and was 
the most extensive study ever undertaken by life insur- 
ance companies. Among other figures collected were the 
following in regard to the number of deaths among 
users of alcoholic drinks: 



POISONS 389 

MORTALITY 

Moderate users {2 glasses of beer, one glass of whisk}^, or their 

equivalent, a day) . . . . ' 118% 

Liberal users (steady, free, but not inunoderate use) . . . . 187 % 

These figures indicate that 118 moderate users of al- 
coholic drinks and 187 liberal users of them die where 
the niunber of deaths that would naturally be expected 
is 100.^ 

In tlie above-mentioned investigation, no study of 
the death rate among abstainers was made, but one 
American company that made such a study secured 
the following data : 

MORTALITY 

Total abstainers . . « 59 % 

Occasional users 71 % 

Temperate users 84 % 

Moderate users 125% 

These figures show a mortality rate among abstainers of 
less than half that among moderate drinkers. 

Tobacco. Tobacco contains a poison called nicotin. 
When a person smokes tobacco, the nicotin is absorbed 
into the blood and is carried all through the body to the 
cells. It is a very strong poison and has a marked effect 
on the heart and nervous system especially. It is par- 
ticularly injurious to the young, for it prevents their 
growth. 

^ Insurance companies, from their long experience, are able to calculate 
about how many deaths may be expected to occur among a given number 
of persons of given ages. This average number is taken as 100 per cent, 
and the rate among users of alcohol was compared with the average 
rate. It should be understood that the above comparisons are not be- 
tween drinkers and abstainers, but between drinkers and all classes of 
the insured — drinkers and abstainers taken together. Heavy drinkers 
are not included, for these are rejected by all companies. 
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Experiment. Boil a cigarette in water. Pour this water 
into a vessel that contains a small fish. What is the effect 
on the fish? Do you think the cells of the fish are benefited 
or harmed by the nicotin in the water? Will it help or harm 
your cells to have nicotin in the lymph in which they are 
bathed? 

Opium. This drug has a very powerful effect on the 
cells. The dangers of its use are well known, and its sale 
in the Philippines is now strictly guarded by law. 

Betel-nut. The betel-nut contains a drug so strong 
that only a little of it will make a person not accustomed 
to it violently ill. Do you think the use of betel-nut 
benefits or injures the cells? 

Coal-tar remedies. When coal is heated, a black, 
sticky substance called coal tar flows from it. From 
coal tar many chemicals are made, — coloring matter 
for ink and for dyeing cloth, and a nimiber of drugs 
that are used as medicines. Among these drugs are 
acetanilid, phenacetin, and antipyrin. All of them 
deaden the nervous system so that to a certain extent 
it loses its power to feel. When they are used for head- 
aches and other pains, people think they are being cured 
because they no longer feel the pain. In reality the drug 
does not take away the cause of the headache ; it puts 
the nervous system to sleep so that the pain is not 
felt, but the disease is still there. You will readily 
imderstand that this is doing nothing to cure the disease. 
Coal-tar remedies also slow the beating of the heart, 
and one who uses them may injure this important organ. 
They must, therefore, be considered as very dangerous 
drugs. 
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The use of pain. If you touch fire with your hand, 
you will feel pain. What is the advantage of this pain ? 
It tells you that your hand is in danger and makes you 
take it away. If you have something wrong with some 
part of your body, you feel pain« What is the use of 
this? It is a warning to you that the body is in trouble 
and that you had better find out what the difficulty is 
and remove it. Would it save your hand from being 
burned if you took a powerful drug that so deadened 
your nervous system that you did not feel the pain? ^ 
Will it save your body from being injured by disease if 
you take a drug that keeps you from feeling the disease ? 
These questions you can answer for yourself ; and if for 
any reason you are suffering from pain, you should go 
to a good physician who can find the cause of the pain 
and remove it. 

Patent medicines. Many persons go to drug stores 
and buy medicines for themselves. Often it is claimed 
that these medicines will cure tuberculosis, cancer, 
diseases of the kidneys and heart, and other serious 
ailments. These claims are not true. There is no 
medicine known that will kill the germs of tuberculosis ; 
we have no medicine that will stop the growth of cancer ; 
there are no medicines that will repair the damage done 
to the kidneys or the heart by severe diseases of these 
organs. The skillful physicians who are in our hospi- 
tals and medical schools know about all the medicines 
that are good for the body; they teach their pupils 
how to use them ; and when any one claims to have a 

^ Ether, chloroform, and other drugs that produce unconsciousness are 
drugs of this kind. 
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medidne that will make wonderful cures of cases that 
physicians cannot help, he is not telling the truth. 
The truth is that nearly all these medicines contain 








Fig. 139. If these were at the bottom of the sea, it would be better for the 
men on land and worse for the fishes in the water. 



alcohol, opium, coal-tar drugs, or something else to keep 
one from feeling pain. They do not cute disease. They 
cover the disease up and keep the person from going to 
a physician for treatment for the real difl&culty, while 
day by day both the drugs and the disease are breaking 
down the body. 

It is important, therefore, for you to remember that 
you have only one heart, one brain, one liver, and one 
pair of kidneys. Do not poison the delicate cells of 
these organs with alcohol, tobacco, or betel-nut. If 
you are attacked by sickness, have a physician give you 
the medicines that you need, but do -not poison your body 
with all kinds of medicines that you do not understand. 
Remember that in the hands of an ignorant person 
medicines are like a sharp knife in the hands of a little 
child, and that because of the careless way in which 
they are used a great physician has said, " If all medi- 
cines were at the bottom of the sea, it would be 
better for the men on land and worse for the fishes in the 
water." 
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QUESTIONS 

Why do we sometimes become ill? Mention some of the 
causes of illness. Why do men use drugs and medicines? 
Explain why drugs are dangerous. 

What do leading scientists think of the use of alcohol? 
What effect has alcohol on length of life? What poison 
is in tobacco? What organs of the body are especially 
affected by this poison? Mention two other drugs that 
are used in the Philippines. What effect have coal-tar 
remedies on the nervous system? on the heart? 

What is the use of pain? How do most patent medicines 
affect the body ? What drugs are commonly found in these 
medicines? To whom should a person go when he needs 
medicine? 

SUGGBSTIONS TO THB TSACHSR 

The idea that any diseases can be cured by taking a little bitter 
medicine into the body has come to us from the days of alchemy 
and superstition. Now that we have found the real causes of 
sickness, we know that there are only a few diseases that can be 
cured by medicine and that in most cases nature herself must do 
the healing. The Filipino teacher can do no greater service to 
his people than to spread the knowledge that the true way to deal 
with disease is to prevent it, and that it requires a physician of the 
greatest skill to use medicines without doing more harm than good 
with them. There should be a highly educated physician in every 
Philippine town. These physicians will come only when the 
Filipino people go to them for treatment of their diseases instead 
of spending their money for worse than useless medicines. 



CHAPTER XXin 
EXERCISE 



Fig. 140. Outdoor games fumUb the best eierdie because they bring into uM 
all the muides of tbe body, they take tbe mind off its tasks, and they ke^ us 
out in the fresh air. 

Exercise affects not only the muscles, but all the other 
organs of the body. It makes the digestive glands work 
better and thus helps in the digestion of the food. It 
has a great effect on the nervous system, enabUng the 
brain to control the muscles quickly and easily, and it- 
makes the mind clearer and brighter. It strengthens 
the heart and quickens the circulation of the blood, and 
gives vigor to all the body parts. We do not under- 
stand how exercising the muscles affects all these different 
organs, but we do know that exercise gives strength, 
beauty, and health to the body. Students and others 
who are not doing muscular work ^ould jfjjerefore 
exercise regularly every day. - ■ 

Exercise and the development of the muBcles. One 
very important reason for exercising is to develop the 
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muscles. If a limb is broken and the muscles of the 
limb are not used for a long time, they become very 
small and weak. If a man does no work, his muscles 
will be small and soft even though he have plenty of 
good food. But exercise makes the fibers of the muscles 
take in food and grow large and strong. 

The benefits of outdoor games. For most persons the 
best of all ways of taking exercise is to play in the open 
air. Rimning, playing ball, playing tennis, swimming, 
rowing, and fast walking for long distances are good forms 
of exercise. The open air and the pleasure of the sport 
stimulate the nervous system and add to the benefit that 
comes from exercise of this kind. 

Rest necessary for the muscles. Rest as well as exer- 
cise is necessary for the development of a muscle. After 
work, a muscle must have time to get rid of the waste 
matter in its fibers and to take in food and build up 
the fibers. If a muscle works very much and does 
not have time for rest, it will become small and weak. 
If men use the same muscles all day, as busy telegraphers 
do, these muscles may become paralyzed. Too much 
work also causes the muscle cells to change to fat. 
This weakens the muscles, because fat cannot contract 
and do work as can the muscle cells. In this con- 
nection we must always remember that the heart is 
a muscle and that the fibers in its walls are the hardest 
worked of all the muscle fibers of the body. Like 
other - "iscles, the heart must have time to rest, or 
it will Dccome weak and unable to do its work. In 
a former chapter (page 286) we have spoken of the 
danger of overworking the heart in the playing of 
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games, and young persons especially should have this 
danger m mind. 

Exercising all the muscles. Since we. do not want 
some of our muscles to be very large and strong and some 
of them small and weak, they should all be exercised 
and developed. Exercises in gymnasiimis and schools 
often give excellent results because they bring into 
action some muscles that are little used. In taking 
these exercises, it is a great advantage to have a teacher 
who understands how the diflferent muscles work and 
how to exercise each muscle. Such a teacher will 
know which muscles are weak and how to develop 
them. 

Exercise in schools. After children have been sitting 
quietly in school for some time, the respiration is shallow, 
the air being taken only into the parts of the lungs 
close to the larger branches of the bronchi. The circu- 
lation is slow, many of the muscles are tired, and the 
mind is dull and inactive. At least twice a day — in 
the middle of the forenoon and in the middle of the 
afternoon — the children should be given from two to 
five minutes of stretching and breathing exercises. 
These exercises rest the tired muscles, make the breathing 
deeper, and cause the heart to beat quicker and harder, 
thus sending more blood and oxygen through the body. 
This is good for both the mind and the body. It is an 
excellent thing for any one who sits quietly working or 
studying for considerable periods of time to stand up 
occasionally and go through a few exercises. Students 
should do this at home when they become tired with 
studying. 
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Exercises 

The following are a few simple exercises that can be 
given in schools. They will suggest other exercises to 
the thoughtful teacher. The school should go through 
with them in a quiet, orderly way, so that little time will 
be lost from the lessons. In a large school, the teacher 
should select some of the older pupils as assistants and 
put each of these in charge of a group of the smaller 
children. All the pupils in one room should go through 
the exercises together while the teacher counts and 
gives the commands. The assistants can see that the 
smaller children do this quietly and that the move- 
ments are properly executed. The windows should 
always be opened before beginning the exercises. The 
exercises should be given out of doors when the weather 
permits. This wiU insure good air and plenty of 
room. 

The teacher should each day select exercises that will 
bring into use the muscles of the whole body. One 
arm exercise, one leg exerdse, one body exercise, and one 
breathing exercise should be given, if there is time for 
only four exercises. The breathing exercises are the most 
important of all. When there is time for only one 
exercise, give Exercise 20 on page 405. 

Position while exercising. The most important point 
is the position of the head. The head should be stretched 
up as high as possible, as though the body were hanging 
by the back of the top of the head. This will straighten 
out the spinal column, hold the neck straight with the 
chin close to the neck, and lift the ribs up off the lungs. 
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In the following exercises, whenever the command 
position is given, it means that the head is to be held in 
this way, with the hands at the sides. The best position 
for resting is to stand with the feet even (the same 
distance forward) and wide apart, the arms crossed behind 
the back and resting on the backs of the hips. The trunk 
and head should be held erect but not rigid (stiff) while 
resting. The command in place means to take this 
position, and the command test means to remain in the 
resting position until the next command is given. The 
conunand in placCy rest, should be given after each 
exercise. 

Commands. There are always two parts in the 
commands ; one part tells what to do, and the other part 
tells when to do it. In the commands for these exercises, 
the parts which tell when to do a thing are printed in 
black letters. For example, the conmiand, hands on 
hips, place, means to place your hands on your hips 
when the teacher says place. In some of the exercises, 
the complete commands and counting have not been 
given. The teacher will easily understand what these 
should be and will give them. 

A. Arm raisings. 

Exercise i. Arm raisings through front horizontals 
to high over the head. 

Raise the arms high over the head, knuckles leading 
(i.e. the backs of the hands going before the palms), 
through a front horizontal position. Keep the arms and 
fingers stretched out stiff and straight. The teacher 
should count i as the arms are raised, and 2 as they are 
lowered. Keep the head stretched up. 
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Command : Position. 

Arm raisings through front horizontals to high over the 
head, raise — sink.' 

(Teacher counts :) 

I, 2; I, 2; I, 2; I, 2; I, 2; 1, 2; I, 2; I, 2.^ 

In place, rest. ' 

Exercise 2. Arm raisings through front horizontals 
to high over the head, rising on 
the toes. 

The same as Exercise i, but rise 
on the toes as the arms are raised 
and bring the heels down as the 
arms descend. 

Command : Position. 

Arm raisings through front hori- 
zontals to high aver the head, rising 
on toes, raise — sink. 

1,2; 1,2; 1,2; I, 2; I, 2; I, 2; 
1,2; I, 2, 

In place, rest. 

Exercise 3. Arm raisings ^"^- '41. 

through side horizontals to high over the head. 

Directions as for Exercise i , but raise the arms through 
a side horizontal position, bringing them up over the 
head with the palms forward, thumbs touching. Do not 
bend the arms at the elbows. 

Command : Position. 

Arm raisings through side horizontals to high over the 
head, raise — sink. 

' If preferred, the command up^down may be used. 
• If preferred, the teacher may count i, 2, 3, 4, 5, 6, 7, 8. 
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In place, rest. 



I, 2; 1,2; I, 2; I, 2 ; I, 2. 






Exercise 4. Arm 
raisings through front 
horizontals, descending 
through side horizontals. 

Raise the arms as in 
Exercise i, and bring 
them down as in Exer- 
cise 3. Vary the exercise 
by sometimes risit^ on 
the toes. 

Command: Position. 

Arm raisings through 
front horizontals, descend^ 
ing through side horizon- 
tals, raise — sink. 



I, 2; I, a ; 1, 2; 1, 2; 1, 2 ; i 

In place, rest. 

These arm exercises can be 
varied by having the pupils go 
through them with either the 
right or left arm, with both 
arms, or with the right and left 
arms alternately. 

B. Leg exercises. 

I. Leg raisings. 

Exercise 5. Leg raising to 
front horizontal. 

Bring the leg forward and up- 
ward with the foot as nearly as 
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possible in a straight line with the leg. Do not bend the 
leg at the knee. Head and trunk erect ; i.t. "stand tall." 

Command : Positiem, hands on kips, 
place. 

Leg raising to front horizontal, right 
kg, raise — ^nk. 

I, 2 ; I, 2 ; I, 2 ; I, 2 ; I, 2; t, 2 ; 
I, 2; I, 2. 

Left leg, raise.* 

1,2; (repeat eight times). 

In place, rest. 

Exercise 6. Leg raising to side 
horizontal. 

Count and portion of leg and foot ^^ ,^ 

as in Exercise 5, but raise leg to the 
side. Do not let the body lean over to the side. 

Command : Position, hands on hips, place. 

Leg raising to side horizontal, raise — sink. 

Exercise 7. Leg raising to back horizontal. 

Count and position of leg and foot as in Exercise 5, 
but raise leg to the back. 

Command : Position, hands on hips, place. 

Leg raising to back horizontal, raise — sink. 

n. Leg flexions (bendings). 

Exercise 8. Leg Sexion forward. Position of toe as 
in Exercise 5. Leg from knee down should be vertical. 
Raise knee toward chin as far as possible, keeping the 
body and head erect. 

' This command should be ^ven instead of the last three counts while 
the right leg is being raised. The exercise will not then be stopped while 
the command is being given. 
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Command : PosUion. 
Hands on hips, ][>lace. 
Leg flexion forward, right leg, raise — sink. 

v->. 1,2; (repeat eight times). 

^j Left leg, raise — sink. 

/T^/ ?^ ^ > 2 > (repeat eight times) . 

i\ i^ H \ In place, rest. 

ii ^^ f I Exercise 9. Leg flexion 

^'W^^^^^^S^y". tr-:^^ backward. 

*^fT~v ^'"'"' ''^Z Count and position of 

lit 1^^ / foot as in Exercise 5. Bend 

ylT^^ ^^"^ -''' "^ ^^ ^^2 backward at the 

^"^^gN^^-'^' '' knee. Raise the foot as 

*^i>^>^ high as possible, keeping the 

^^' ^^^' knees close together and even. 

Command : Position, 

Hands on hips, place. 

Leg flexion backward, right leg, raise — sink. 

III. SqiiaL 

Exercise 10. Half squat, with arms to front (or side 
horizontals). 

Lower the body, raising the heels, bending only at 
the knees and hips. The knees should be turned out 
so that they will be in a straight line with the toes. As 
the body descends, raise the arms to front horizontal 
(extended straight out in front, palms down), or to side 
horizontal (extended out at sides) ; now lower the arms to 
the sides as legs are straightened. Head and trunk erect. 

Command: Position, 

Half squat, with arms front {or side) horizontals^ 
squat. 
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I (lower body and raise arms), 2 (lower arms and 
raise body) ; (repeat eight times). 

In placCy rest. 

C. Body flexions (bendings). 

Exercise ii. Trunk forward flexion. 

Place the hands on the hips, and bend the body for- 
ward. Keep the legs straight at the knees and the head 
in a straight line with the trunk, the 
body bending only at the hips. 

The count for body movements 
should be slower than for limb move- 
ments. 

Command: Position, 

m 

Hands on hips, place. 

Trunk forwardy bend — upward^ 
raise. 

1,2; (repeat four times). 

In placCy rest. 

Exercise 12. Trunk sidewise flexion. 

Position as for Exercise 11. Do not let the head 
bend over toward the shoulders. Bend alternately to 
the right and to the left. 

Command : Position, 

Hands on hips, place. 

Trunk sidewise, bend — upward, raise. 

1,2; (repeat four times). 

In place, rest. 

Exercise 13. Trunk backward flexion. 

Position and directions as for Exercise 11. Bend 
the body backward. Do not let the legs bend at 
the knees. 




Fig. 146. 
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Command: Position, 

Hands on hips, place. 

Trunk backward, bend — upward, stretch. 

1,2; (repeat four times). 

In place, rest. 

Exercise 14. Alternate trunk flexions. 

Bend forward, then to the right, then to the left, and 
then backward. 

Conmiand: Position, 

Hands on hips, place. 

Alternate trunk bendings, bend. 

I, 2 ; .(bend each way and repeat once). 

In place, rest. 

The exercises in bending may be varied by clasping 
the hands together and placing them on top of the head 
instead of on the hips. 

D. Breathing exercises. 

Exercise 15. Breathing exercise, hands at sides. 

Inhale and exhale slowly and steadily through the 
nostrils. Keep the head and body erect as the air is 
exhaled. At the command inhale, take in a full breath, 
and hold until the command exhale. In all breathing 
exercises, stand tall. 

Command : Position, 

Breathing exercise with hands at sides, inhale — exhale 
(repeat four times). 

In place, rest. 

Exercise 16. Breathing exercise, hands on ribs. 

Place the hands over the lower ribs, and as the air is 
exhaled, press on the ribs with the hands. 

Command : Position, hands on ribs, place. 
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Breathing eo^ercise^ hands on ribsy inhale — exhale 
(repeat four times). 

In placCy rest. 

Exercise i 7 . Breathing exercise, arms raised through 
front horizontals high over the head. 

As the air is inhaled, slowly raise the arms as in Exer- 
dse I, and let them come down again slowly as the air 
is exhaled. Keep the arms and fingers stretched out 
straight and stiff. 

Command: Position. 

Breathing exercise, arms raised through front horizontals 
to high over the head, inhale — exhale (repeat four times). 

In place, rest. 

Exercise 18. Breathing exercise, arms raised through 
side horizontals to high over the head. 

Position and movement of arms as in Exercise 2. 
Raise the arms as the air is inhaled and lower them as 
the air is exhaled. Head, arms, and fingers stretched up. 

Command : Position. 

Breathing exercise, arms raised through side horizontal 
to high over the head, inhale — exhale (repeat four times). 

In place, rest. 

Exercise 19. Breathing exercise, arms raised through 
front horizontals and lowered through side horizontals. 

The same as Exercise 17, but move the arms as in 
Exercise 3. 

Exercise 20. Breathing exercise, arms raised through 
front horizontals high over the head, rising on toes. 

The same as Exercise 17, but rise on the toes as the 
air is inhaled and slowly bring the heels down as the 
air is exhaled. 
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QUESTIONS 

Mention some of the beneficial effects of exercise on the body. 

What effect has exercise on a muscle ? Why do the muscles 

of a broken limb become small and weak? What is the 

best form of exercise for most persons ? 
Why must a muscle have rest after it has been exercised? 

What sometimes causes paralysis of the muscles ? 
What muscle in the body is especially likely to be injured by 

overwork? What advantage is there in exercising in a 

gymnasium under the instruction of a teacher? Why are 

exercises in schools useful ? 

SUGGESTIONS TO THE TEACHER 

Games and physical exercises give people an interest in their bodies 
and in their health, and they are always to be encouraged. It is 
worth while, therefore, for the teacher to give time to the organ- 
ization of athletic teams in the school and to the holding of 
athletic contests with other schools. Where it can be done it is 
better to have the physical exercise taken in games rather than in 
gymnastic exercises. It is important, however, that this work be 
organized so that all the pupils will take part in it. A school 
should not have a few pupils who are spending all their time in 
games and who have all their interest in sports, while the great 
mass of pupils are only spectators at the games. 
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ACCIDENTS 



When a person is badly hurt, a physician should 
always be called as soon as possible. But sometimes it 
is necessary to do something before the physician comes, 
or the person will die. We have already studied about 
how to take care of a broken 
bone, how to stop bleeding, 
and how to care for a person 
who has been long under 
water.^ We shall now learn 
what to do in case of acci- 
dents of other kinds. 

Preparation for accidents. 
In every house there should 
be kept in a small box or 
drawer certain articles for use 
in case of accident. Among 
these articles should be soft, 
worn-out towels; cotton or 
linen cloths three to six inches square ; rolls of bandages 
varying from one half inch to three inches in width 
and from one to two yards in length ; a piece of clean 
soap ; threaded needles, scissors, and safety pins ; borated 
vaselin ; ^ bichlorid or biniodid of mercury disks ; a 
bottle of 5% alcoholic solution of iodin; and powdered 
boric acid. Accidents come without warning, and 




Figs. 147 and 148. Showing a 
circular bandage and the method 
of reversing a bandage. 



* See pages 205, 295, and 305. 

' Borated vaselin is made by mixing powdered boric acid with 
vaselin. 
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having these supplies ready may 
save suffering or even life. 

Bandages. Since many small 
hurts are treated without the aid 
of a physidan, it is well to imder- 
stand how to put on a bandage 
neatly, comfortably, and securely. 
When the part that is to be band- 
aged is of nearly the same size 
throughout, the bandage should 
simply be rolled aroimd the part 
from below upward, each turn of 
the cloth covering two thirds of 
the one below. When the part 
that is to be bandaged is thicker 
in one part than in another, as 
the forearm or leg, the bandage 
may be made to lie smooth and 
flat by reversing each turn after 
the first few turns. To reverse 
a bandage, hold it at its lower 
edge and turn it one half over 
towards you. To give a neat 
appearance, make each reverse 
directly above the one preceding 
it. The figure-of-eight bandage is 
useful about joints. The best way 
to get an understanding of the different bandages here 
described is to study the illustrations in Figures 147 to 
152. After two turns have been put on, the bandage 
should be firmly stitched, and, after the bandage is 




Figs. 149, 150, 151, and 152. 
A reversed bandage and a 
figure-of-eight bandage on 
the hand; a figure-of-eight 
bandage and a reversed band- 
age on the foot. 
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completed, the end should be securely sewed. A row 
of stitches from top to bottom, one in each turn of 
the bandage, is of great advantage in preventing 
slipping. Always bandage firmly, but never too 
tightly, and use an equal pressure throughout the 
bandage. 

Wounds. It is well that a cut should bleed freely, 
as the blood assists in washing out and killing any 
germs that may be in the wound. If the cut is free 
from dirt, it may be bandaged without any treatment 
at all, or bandaged after being dusted with powdered 
boric acid. A woimd that has dirt in it should be 
washed with soap and water and treated with powdered 
boric acid or borated vaselin. If the person must use 
the injured part in attending to his work, two bandages 
should be put on. The outer one may be changed when 
it is soiled, but unless the wound becomes red and pain- 
ful and has matter in it, the inner bandage should be left 
xmdisturbed until the injury has healed. If inflamma- 
tion sets in, however, the cloth should be removed every 
day and the wound either dusted with boric add or 
treated with iodin. 

Bums. If your clothing should take fire, do not start 
to run. Take the burning clothing off, if this can be 
done very quickly. If there is water near that you 
can get into, jump in. If a person cannot take the 
clothing off or get into water very quickly, some kind 
of heavy cloth or a mat should be wrapped around 
the burning clothes. A blanket or a coat is good for 
this purpose. Hold the blanket before the face and 
keep the mouth closed, so that the hot air will not go 
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into the lungs ; for to breathe in hot air is often fatal 
(causes death). 

When nothing else can be done, the person should 
lie down and roll over and over. In any case, he should 
lie down; for if he stands up, the flames will come up 
around his head. He should lie down to prevent this. 
Rolling over will help to put out the fire. 

The treatment of bums. After the fire is out, the 
clothing should be cut away from the parts of the skin 
that are burned. Moisten the clothing with water, if 
it sticks to the skin, and do not tear the skin. Wet 
long strips of cotton cloth in good coconut oil (old oil 
should not be used for this purpose), and cover the 
burnt places with the cloths. It is much better if a 
teaspoonful of carbolic add and a teaspoonful of glyc- 
erin are mixed with a pint of the coconut oil before 
using. If you have no oil, put into water all the soda 
that will dissolve, and wet the cloths in this. When 
one has nothing else, the white of eggs or starch wet in 
water may be put on the bum. Anything that keeps 
out the air is good. If the person is weak, give him 
some ammonia (fifteen drops in one third of a glass of 
water) or alcohol in water. Cloths wet with cold water 
and laid on the burned skin will help soothe the pain. 

If oil has been put on the burn, the cloths should be 
kept wet with oil. The cloths should also be sprinkled 
two or three times a day with water containing carbolic 
acid in water (one teaspoonful of the acid in a pint of 
water) to kill germs. Do not take the bandages off the 
wound unless germs get into it; but if the burnt part 
becomes red and swollen or has white matter in it, like 
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the matter in a boil, the cloths must be taken oflf every 
day and the wound dusted with boric acid. The in- 
flammation is caused by germs, and the wound cannot 
heal until the germs are killed. If large blisters rise, 
make little holes in the sides of them with a needle and 
let out the water, but do not break the skin over the 
blisters. If a bum is made by hot water. or in any 
other way besides by fire, treat it in the same way. 
Where there is a large bum, a physician should be 
called. 

Treatment for poisoning. When a person swallows 
poison, always make him vomit, unless the poison is 
an acid. Make the person drink a large amount of 
hot water, and if he does not vomit in fifteen minutes, 
give him more. Putting a feather or the finger far back 
into the throat will often cause vomiting. Give the 
person hot water, and then put something into his throat 
to make him vomit. 

Acids, If an acid has been swallowed, give soda 
in water, chalk in water, or soap dissolved in water. 
Give warm water also. Oil or milk is also useful. For 
carbolic add poisoning, alcohol (whisky or brandy will 
do) is useful. 

Mercuric chhrid (also called bichlorid of mercury 
and corrosive sublimate). Give milk and the white of 
an egg, or both of these. Flour or starch mixed with 
milk and eggs is good. 

Phosphorus, This is found on the ends of matches 
and is sometimes eaten by little children. Give hot 
water to cause vomiting. Give magnesia or chalk in 
water and the white of eggs. Do not give milk or oil. 
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Opium or laudanum. Give strong coffee and am- 
monia (fifteen drops in water) every fifteen minutes as 
long as the patient is sleepy. Make the patient walk 
out in the cool air, and do not let him sleep. Throw 
cold water on him, and strike him with wet towels to 
keep him awake. 

Stramonium. Stramonium is the name of a poison 
found in the leaves and more abundantly in the seeds 
of datura (English, jimson-weed; Filipino, talamponai, 
cachubong). In case of poisoning with stramonium, 
treat the patient the same as for poisoning with 
opium. 

Strychnin, A little chloroform or ether inhaled 
by the patient helps to keep him quiet. Give him a 
little ammonia (fifteen drops) in water, or camphor in 
water. Throw cold water over him, and give him five 
grains of bromid of sodiun:i every half hour. 

Fainting. Lay the patient flat on his back, so that 
the blood will flow easily to the head. Sprinkle cold 
water on the face, and give him fresh air. Give strong 
coffee or ammonia as directed above. 

Foreign bodies in the eye. If a particle of dust or 
other foreign body gets into the eye, do not rub the eye. 
Keep it closed, and the tears will often wash the dirt out 
into view so that it may easily be removed. Sometimes 
stretching the upper lid down over the lower lid two or 
three times, or closing the nostril on the opposite side 
and blowing the nose hard, will change the position of 
the object and make it possible to remove it. The inner 
surface of the lower lid may be examined by pressing 
the lid down, and some persons are skillful enough to 



ACCIDENTS 413 

turn the upper lid back over a match or small stick so 
that the offending particle can be wiped off. Only 
clean fingers, clean handkerchiefs, or other clean objects 
should be allowed to touch the eye. After the foreign 
body has been removed, a few drops of boric acid solu- 
tion will be found soothing and useful in preventing the 
growth of germs. 

Preventing accidents. Accidents, like diseases, should 
be prevented. Drowning comes from the use of old 
boats, or from taking too great risks in deep water or 
during stormy weather. Most cases of poisoning result 
from placing disinfectants or acids among medicines. 
Falls come from steep stairways and broken ladders. 
Bums and fires are usually the consequence of careless- 
ness with fire, and most woimds could be avoided by a 
little care. 

A study of persons who caused accidents by reckless 
automobile driving showed that they were below the 
average in intelligence, so we should consider the taking 
of foolish risks not a mark of courage but rather an indi- 
cation of a lack of sense. It is the intelligent person 
who has his boat in good condition before he goes to 
sea ; who keeps poisons away from children and where 
they will not be mistaken for medicines; who avoids 
needless risks in working with animals and machinery ; 
and who makes as safe as possible all the conditions 
under which he lives and works. Our brains are given 
to us in order that we may foresee and prevent that 
which otherwise might come to pass, and we should 
use our intelligence in the prevention of accidents as 
well as in the prevention of disease. 
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QUESTIONS 

Show how to bandage difiEerent parts of the body. How 

should a clean wound be treated? a wound that has dirt 

in it? 
What should a person do when his clothing takes fire? 

Explain how a bum should be treated. 
What should be done when a person is poisoned? when a 

person faints? How may a foreign body be removed from 

the eye ? 
Were you ever in an accident ? Could the accident have 

been prevented by care ? 



SUGGESTIONS TO THE TEACHER 

The best way of teaching this chapter is to give practical demon- 
strations of what is to be done in case of each accident. Have 
the pupils bandage different parts of the body ; pretend that a 
pupil has received a wound or a bum and dress it ; and show 
what to do in case a person^s clothing has taken fire, in a case of 
poisoning, or when a person faints. Where a physician cannot 
be called quickly, it is especially important that the pupils be 
trained how to act in case of accidents. 

Count up with the class the different serious accidents that have 
happened in the last year in the community and decide in each 
case whether the accident was preventable. 

Discuss means of preventing accidents and how the conditions under 
which the pupils live and work can be arranged so that it will be 
difficult for accidents to occur. 



CHAPTER XXV 



KEAUZIKG HEALTH POSSIBOmES 

We have now finished our study of the human body 
and its needs. We have seen that in some parts of the 
world there is more sickness than there is in other parts 
of the world ; that in a country like New Zealand, for 

example, the people have far 

better health than the people of 
the Philippines have. Why do 
people become ill? Would it 
be possible to have a country 
where every one was well? 
What can the Filipino people 
do to prevent the sickness from 
which they suffer ? These prob- 
lems we have already studied, 
and in this final chapter we 
shall review what we have 
learned. 

The causes of illness in 
plants. Sometimes a coconut 
tree becomes diseased. The 
bud in the top of the tree rots 
and the tree dies. Why does 
the tree become diseased ? It is because a germ attacks 
it and causes it to become sick. 

In the dry season many of the small plants in the 
Philippines gradually turn brown and wither in the sun. 
Why do they die? It is because they lack water. Their 
needs are not supplied and they must die. 



Fio. I5J. Louis Comaro, vt 

Italian noblanan who lived 
from 1464 Co is66. When 40 
years of age he was told by his 
physjdans that be would die, 
but he gave great attention to 
hygiene, regained his health, 
and lived Co be over one bun- 
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But suppose you have a plant growing in the fertile 
soil, and that you water it and keep it free from germs. 
Will it become ill as we do when we have fevers, aches, 
and pains? Or will it flourish and grow and go through 
its life in vigor and health? A plant will be healthy if 
its needs are supplied and it is free from germs. 

Health natural to the human body. Is the human 
body less perfect than a plant? Do we become sick 
because our bodies are poorly built machines? Or do 
we, like plants, suflfer illness because we are attacked by 
germs or because the needs of our bodies are not sup- 
plied? Everything that we know about the body leads 
us to believe that it is a splendidly built machine, and 
that if it is properly cared for and kept free from germs 
it will remain in health. We may, therefore, think of 
health as the natural condition of the body, and we may 
hope that a time will come when people will live from 
birth to old age without sickness or pain. 

The causes of illness in the Philippines. The dia- 
gram on page 417 shows the important causes of deaths 
in Manila in 1914. The great branch on the right shows 
the number of deaths that were caused by disease germs. 
The branch marked " Physiological Diseases '' shows 
the deaths from diseases where there was something 
wrong with the body itself, — diseases like beriberi, 
where the food does not supply what the body needs, 
or other diseases that we do not yet understand. The 
lower branch on the left side of the tree represents 
deaths not caused by disease, — deaths due to old age, 
accidents where the body was injured from without, 
or deaths of young infants that did not receive proper 
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417 




Fig. 154. A diagram showing the number of deaths in Manila from the most 

important causes in 1914. 
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care or that failed to get a proper start in life. Gen- 
erally speaking, the same diseases that are foxind in 
Manila prevail in other parts of the Philippines, and if 
you multiply the numbers on this tree by 30, you will 
have the approximate number of deaths from the causes 
here shown in all the Philippines. It must be remem- 
bered, however, that most epidemic diseases, such 
as cholera and plague, appear only at certain times 
and places; that some regions are entirely free from 
malaria, while in others one half of all deaths are due 
to this one disease ; and that in some respects the health 
problems of different commimities are certain to be 
different. 

It should be understood also that the importance of 
a disease is not always shown by the number of deaths 
that it causes ; for a case of a long, lingering disease like 
consumption is much more expensive than a short 
attack of typhoid fever or pneumonia; a disease that 
carries off men and women in their working years 
costs a country more than one that takes infants and 
aged persons; and diseases like malaria, hookworm, 
and rheumatism, that keep thousands of people who do 
not die of them ill and weak for long periods of time, 
may be more important than other diseases that are 
causing a greater number of deaths. We must take 
account of all these things when we consider which 
diseases it is most important for us to fight, but from 
the tree on page 417 we can get a general idea of the 
health problem of the Philippines as a whole. 

Preventing illness in the Philippines. What can the 
Filipino people do to prevent the illness that is among 
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them? They can, in general, care for their bodies, 
and they can make a special fight against sickness in 
the following ways: 

1. By making their towns and homes sanitary, so that 
it will be difficult for germs to pass from one person to an- 
other. Safe water supplies, safe methods of disposing 
of human wastes, and sanitary markets must be pro- 
vided before germ diseases in the Philippines can be 
controlled. 

2. By employing skilled health officers to prevent the 
spread of germs, A great man does not try to know 
everything; he does not try to do everything himself. 
He uses the knowledge and the skill of other men in 
his work, and in this way he carries through great tasks 
that no man could do by himself. In the same way, a 
progressive nation uses skilled men when it has a great 
work to do, and the Filipino people should use the best 
men they can find to free them from infectious dis- 
eases. They should say to these men : " We do not 
want to die of cholera ; we do not want conmierce to 
be interfered with by plague ; we want you to stop the 
typhoid fever and dysentery that are among us; we 
are weak and ill from malaria, and we want you to rid 
us of the mosquitoes that keep us infected with this 
disease. Tell us what you need for your work and we 
will give it to you and help you in every way with your 
work. But free us of all this sickness ; for it keeps us 
poor and prevents our enjoying life." 

Each province and each town in the Philippines 
ought to filid a health officer and say this to him ; and 
then if he does not protect the people from the dis- 
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eases that we know how to prevent, they should dis- 
charge him and get a man who will do so. Work out 
some of the problems on pages 425 and 426, and you will 
understand why the Filipino people can afford to spend 
large sums of money for health work. 

3. By employing skilled physicians. There are cer- 
tain slow diseases like malaria, hookworm disease, 
bronchitis, and rheumatism that a skilled physician 
can do much to cure. The Filipino people need to 
stop bu3dng patent medicines and trying to treat them- 
selves for these diseases. They should have the best 
phyddans that they can reach treat them when they 
are ill, and they should not feel too poor to afford 
this; for time is money, and any person who can be 
cured of his sickness so that he can work, can earn the 
money to pay the physician who restored him to health. 
Sensible men use the skill and knowledge of others to 
help them, and the Filipinos must follow this plan in the 
treatment of their diseases. 

4. By providing a better food supply. The great 
branch marked " beriberi " on the tree on page 417 is 
a direct result of poor food, and many of the deaths 
from germ diseases would be avoided if the body were 
built up so that it could resist its small enemies. It is 
poor economy to try to run an automobile on imdean, 
impure gasoline, and it is poor economy to try to run 
the human machine without good food. 

5. By preventing overcrowding in the homes. When 
the Panama Canal was building, the laborers at first 
lived in large barracks and many of them ate together. 
Pneumonia became so conmion among them that they 
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were separated and made to live in small houses. At 
once the number of cases of pneumonia was greatly 
reduced. The managers of the diamond mines in South 
Africa had exactly the same experience with their work- 
men. When they were kept crowded together, they 
suffered greatly with a very dangerous form of pneu- 
monia, but when they lived in small houses apart from 
each other, the epidemic ceased. 

All our experiences show that it is very dangerous 
for mpjiy people to be crowded together in one building, 
because if any person in the group gets a disease, all 
the others get the germs from him. It is not wise, 
therefore, for many persons to live together in one house 
or for a whole family to be crowded together in one or 
two rooms. Each family should have its own house, 
and this house should be large enough for the family 
not to be crowded in it. It is likewise important 
that houses be not placed too close together, and no 
more people should be admitted to schools, churches, 
theaters, and motion-picture exhibitions than can be 
comfortably cared for. When animals live alone they 
retain their health, but when they are kept in herds 
they suffer from disease. Man is like other animals in 
this respect. 

6. By employing skilled scientists to gather inforfna- 
tion about the diseases that are among them. In the tem- 
perate zones great numbers of scientists spend all their 
time investigating the diseases that are found in those 
regions and finding out how those diseases can be pre- 
vented. There are few such workers in tropical coun- 
tries, and more information in regard to tropical diseases 
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is needed before we can know the best way of control- 
ling them. As a result of the investigations of the 
Bureau of Science in Manila, thousands of lives are 
already being saved each year in the Philippines, and 
the Filipino people ought to give this Bureau their 
heartiest support. In sanitation, as in other affairs of 
life, " knowledge is power," and if the most advanced 
countries in the world find it profitable to spend millions 
of pesos each year in investigating the diseases that 
trouble them, a country like the Philippines, that has 
many unsolved sanitary problems, can profitably em- 
ploy experts to find out the best ways of keeping its 
people in health. 

7. By educating the people in regard to matters of 
health. This is necessary, because ignorant people have 
not the intelligence either to care for their own health 
or to employ health officers and physicians to save 
them from disease. A country that spreads a knowl- 
edge of hygiene and sanitation among its people will in 
the end free itself from disease, and a teacher of hygiene 
is a true patriot who is helping to bring health to his 
land. 

The future population of the Philippines. From the 
Batanes Islands on the north to the Sulu Archipelago 
on the south, the Philippine Islands stretch along the 
eastern border of the China Sea. This great chain of 
islands is blessed with a rich rainfall and a fertile soil. 
Great forests cover its mountains and a hundred rivers 
find their way through its rich valleys to the sea. If it 
were as densely inhabited as Java, it would have a popu- 
lation of 75,000,000 people; but we find it a sparsely 
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settled region, with not more than one tenth of the people 
that it might support. 

Why are there so few Filipinos? Why do they not 
multiply until they fill their land ? It is because many 
different diseases are constantly sweeping them away. 
When these diseases are controlled, the Filipinos will 
become a great people and their country one of the 
most productive parts of the earth. 

QUESTIONS 

What causes illness in plants ? Is health or illness the nat- 
ural condition of the human body? What are the two 
great classes of diseases ? Name the most important dis- 
ease of each class in the Philippines. Why may some 
diseases that cause only a few deaths be more important 
than other diseases that cause more deaths ? 

How does making towns and homes sanitary prevent sickness ? 
How can the Filipino people use health officers to prevent 
disease ? How can physicians prevent illness ? How does 
a poor food supply favor sickness? How can a better 
food supply be provided in the Philippines ? Why should 
people not be crowded in houses ? Why should a people 
employ skilled scientists to investigate its health prob- 
lems? Why should people be educated in matters of 
health ? 

What is the population of the Philippines ? What population 
would the Philippines have if they were as densely popu- 
lated as Java ? What prevents the Philippines from having 
a large population ? 

SUGGESTIONS TO THE TEACHER 

If possible, arrange the work so that there will be time for a general 
review of the whole book. In the review emphasize especially 
the sanitary and hygienic aspects of the subject. 
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REVIEW QUESTIONS 

Chapter XXII. Why do we become ill? Why are drugs dan- 
gerous? Give some figures which prove that alcohol short- 
ens life. How can you prove that tobacco contains a 
poison? What effect have coal-tar drugs on the nervous 
system? on the heart? What is the purpose of pain? 
What claims are made for patent medicines? What drugs 
do these medicines usually contain ? What effect have they 
on disease? What is the best course to follow in respect to 
drugs? 

Chapter XXIII. What are some of the good effects of exercise 
on the body ? What is the best way to take exercise ? What 
effect has too much exercise on a muscle? What muscle 
in the body is especially likely to be overworked ? 

Chapter XXIV. What articles should be kept in the " acci- 
dent box"? How should a wound be treated? a bum? 
What should a person do if his clothing takes fire? In 
general, what should be done in case of poisoning? What 
should be done in case of fainting? How are most acci- 
dents caused? How may they be prevented? 

Chapter XXV. Why does a plant become sick? What are 
the two general causes of most of the sickness from which 
people suffer? What two classes of disease are found in the 
Philippines? What are some of the most important dis- 
eases of each class ? In what ways may the Filipino people 
decrease the amount of sickness among them? 
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PROBLEMS 

1. A man began work at twenty years of age and worked 
until he was sixty years of age. During that time he earned 
on an average T200 a year, and the cost of his living was 
Pico a year. During the forty years that he worked, how 
much more did he earn than was necessary for his own sup- 
port ? If he had died at 20 years of age, how many pesos 
would have been lost ? 

2. A farmer and his wife had a son and a daughter. They 
bought food for them, clothed them, and sent them to school, 
and by the time the children were eighteen years old, they 
had cost their parents P500 each. Suppose that at eighteen 
the son had died of dysentery and the daughter of typhoid 
fever. How much money would the parents have lost ? 

3. Suppose that on an average there are 500,000 persons 
in the Philippines sick each day, and that when they are well 
each of them can earn, on an average, a peseta a day. What 
is the value of the time lost each day in the Philippines on 
accoimt of sickness ? 

4. Counting 300 working days to the year, what is the 
value of the time lost in a year ? 

5. If the other costs of sickness (caring for the sick, burying 
the dead, and the loss of valuable members of society) are as 
great as the value of the time lost by those who are sick, 
what is the total cost of illness to the Filipinos each year ? 

6. If there are 8,000,000 inhabitants in the Philippines, 
what is the average loss for each person in a year from sickness ? 

7. If there are on an average five persons in a Filipino family, 
what is the average loss of each family from sickness in a year ? 

8. In 19 13 the Philippine Bureau of Health spent about 
P30o,ooo in fighting disease. What per cent is this sum of 
the total loss caused by illness in the Philippines each year ? 

9. There are 40,000 deaths in the Philippines from tuber- 
culosis each year, and on an average a consumptive is sick 
about three years. If the lives lost through this disease are 
worth Piooo each, and the cost of caring for a patient is 
Pi 00 a year, what is the annual cost of the disease in the 
Philippines ? 

425 
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10. It is estimated that there are 210,000 children bom in 
the Philippines each year and that only one third of them 
4ive to the age of five years. How many children under five 
years of age die in the Philippines in ten years ? 

11. If there are 30 times as many deaths in the Philippines 
as there are in Manila (page 417), how many persons die in 
the Archipelago each year ? 

12. By extending the work of health officials and physicians 
it would be possible to prevent at least one half of these 
deaths. How many lives would be saved in the Philippines 
each year if this were done ? 

13. If the death rate in the Philippines were reduced to a 
reasonable rate, the population should double in 25 years. 
If this should happen, how many inhabitants would there be 
in the islands at the end of 100 years ? 

14. A workman who was suffering from beriberi was able 
to earn only 50 centavos a day. By expending 10 centavos 
more each day for food he regained his health and was able 
to earn Pi. 00 a day. Counting 300 working days to the 
year, how much more money would he earn in five years ? 

15. A city with a population of 30,000 had one half its in- 
habitants infected with malaria. If the earning power of 
each citizen is a peseta a day, what was the daily loss to the 
city if the earning power of those suffering from the disease 
was reduced one half? How much would the city lose in 
a year ? 

16. Suppose that by the expenditure of P3000 a year the 
breeding of the malaria-carrying mosquitoes in the town could 
be prevented. How much would be gained by carrying out 
the work? 

17. If the loss from sickness in your province is the same 
for each person (see problem 6) as it is in the Philippines as 
a whole, how much does the province lose each year through 
sickness ? 

18. Figuring on the same basis, how much does your town 
or city lose each year from sickness ? 

19. In some Philippine towns the introduction of artesian 
water reduced the amount of sickness one half and prevented 
one half the deaths that occurred when impure water was 
used. How much could your town afford to spend each year 
for a pure water supply if in this way one half its present 
losses from illness and death could be prevented ? 
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abdomeii (ab-do'men) 

abdominal (ab-d5in'i-nal) 

acetanilid (&s-^t-&n1-lid) 

adenoid (&d'en-oid) 

alimentary (al-I-m6n'ta-ry) 

Anopheles (a-ndf'S-lez) 

amelMi (a-me'ba) 

antipyrin (&n-tl-pl'rin) 

aorta (a-or'ta) 

i^ypendicitis (ap-pen-dX-^'tis) 

aqueous (&'qwe-ils) 

arbor vita (arHwr vl't6) 

artery (ar'ter-y) 

auricle (o'ri-d) 

bacillus (ba-snads) 

badllary (b&'sH-la-ry) 

biceps (bi'seps) 

blchlorid (bi-kl6'rid) 

bicuspid (bl-kOs'pid) 

biniodid (bl-ni'O-did) 

boracic (bo-r&s'ik) 

bronchitis (brong-kl'tis) 

bronchus, bronchi (brong'kus, 

brong'ki) 
canine (ka-nln') 
capillary (k&p'il-Ul-ry) 
carbolic (kar-bdrik) 
cartilage (kar'tYl-ej) 
cerebellum (s6r-6-b6rum) 
cerebrum (ser'6-bnun) 
choroid (ko'roid) 
dlia, cilium (sfl'i-a, sfl'i-nm) 
clavicle (klav'i-cl) 
coccyx (kak'six) 
cochlea (k5k1e-a) 
cornea (kor'ne-a) 
corpuscle (kor'pusl) 
cranium (kr&'ni-um) 



diaphragm (dl Vfram) 

diarrhea (dl-a-rS'a) 

diphtheria (dif-the'ri-a) 

dioxid (dl-ox'id) 

dysenteiy (dis'en-ter-y) 

epidermis (£p-I derm'is) 

epiglottis (gp-I-glot'tis) 

erysipelas (Sr-X-slp'e-las) 

esophagus (S-s6f'a-gils) 

Eustachian (yu-st&k'ke-an) 

femur (fe'miir) 

fibula (fi^yu-la) 

germ (jenn) 

humerus (hyu'me-rus) 

hydrogen (hi'dro-j&i) 

hygiene (hI'jSn) 

hygienic (hl-je-^n'ik) 

incisor (in-sl'sor) 

incus {in'kus) 

influenza (in-flu-en'za) 

intestine (in-t^'tin) 

iris (I'ris) 

lachrymal (l&k'ri-mal) 

larynx (l&rlnks) 

laudanum (laVda-num) 

ligament (lig'a-ment) 

lymphatic (lim-f&t'ik) 

malleus (mal'e-us) 

measles (mS^lz) 

medulla oblongata (med-tUla 5b- 

lon-gah'ta) 
mercuric (mer-kyur'ik) 
metatarsal (me-ta-tars'al) 
molecule (m5le-kyul) 
muscle (mtL'sl) 
nitrogen (nl'tr5-jen) 
olfactory (6l-f ak'to-ry) 
oxygen (6x1-j6n) 
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(pAnlue-as) 
(pan-kie-fttic) 
papilla (pap-illa) 
patella (pat-ella) 
pellagra (pC-l&g'ra or p£-lah'gra) 
periostetsm (p£-ri-ds'te-um) 
phalanges (fa-UUi'jiz) 
phenacetin (fS-nfls'e-tin) 
phoq^onss (f ds'fo-rus) 
pneomonia (new-md'ni-a) 
protein (prO'te-in) 
puhnoiiaiy (pul'mo-nft-iy) 
pupa (pyu'pa) 
rabies (ra1[>I-ez) 
radius (r&'di-us) 
retina (rSt'i-na) 
riieumatism (rewm'a-tizm) 
sacrum (sftlumn) 
saliva (sal-iVa) 
salivary (s&li-va-ry) 
scapula (skap'yu-la) 



sclerotic (skle-rdt'ik) 

stapes (st&'pCz) 

Stegionqria (steg-&-ml'ya) 

stramooinni (stra-md ni-tun) 

stiydinin (stilk'nln) 

tetanus (t5t'a-nus) 

thoracic (tho-ras'ik) 

trachea (tra'ke-a) 

triceps (tri'seps) 

tuberculosis (tyu-ber-kyu-lo'sis) 

tympanic (tim-pan'ik) 

tympanum (tim'pan-um) 

urea (yu're-a) 

ureter (yu-rt'ter) 

uvula (oov'yu-la) 

ventricle (ven'tri-kl) 

vertebra, vertebr» (ver'te-bra, 

ver'te-brC) 
vitamin (vl'ta-min) 
vitreous (vlt're-us) 
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A star (*) after a page number indicates that an iUustration of the subject 

appears on that page. 



Abdomen, cavity of the, i88*, 189*. 

Abscesses, 18. 

Accidents, preparation for, 407; 

treatment in case of, 407-412; 

preventing, 413. 
Adenoids, 3ii*-3i2*. 
Air, fresh, 48, 60, i6i*, 162*; 

how lungs are entered by, 300- 

301; change of, in lungs, 301; 

composition of, 302; amount 

needed, 303. 
Air passages, 46-49*> 63*-6s. 
Air sacs, 47*, 48*. 
Albay, malaria in, 30. 
Alcohol. 160, 382, 388-389. 
Alexander the Great, 184*. 
Alimentary canal, 7i*-72, 236*. 
Ambos Camarines, malaria in, 30. 
Ameba, 93. 
Amebic dysentery, 93. 
Anatomy, definition of, 190. 
Anemia, 107. 

Animal matter in bones, 196-197. 
Animals, limbs of different, 209*. 
Anopheles mosquito, 28, 29. 
Ant, foot and leg of, 3*. 
Aorta, 281*, 284. 
Appendicitis, 243 n. 
Aqueous humor, 377. 
Arbor vitae, 333. 
Ann bones, 193*, 195-196. 
Arteries, 281*, 284*. 
Artesian wells. See Wells. 
Atoms, 226. 

Auditory nerve, 366, 367*. 
Auricles, 281*, 282*. 

Babies, tetanus in, 24; intestinal 
diseases in, 97; resistance of, 
to germs, 98; food for, 98; 
danger to, from cold, 100; care 
of mouth of, 277 ; effect of itch- 
ing on nervous system of, 343*. 

Bandages, 407*, 408*. 

Bathing, 156. 



Beriberi, 263, 266-267, 268*, 269*, 

Betel-nut, 390. 

Biceps, 217*, 219. 

Bichlorid of mercury, 88, 165. 

Bile, 242. 

Bilibid, cholera in, 78, 123; death 
rate in, 105. 

Biniodid of mercvuy, 165. 

Bladder, 257, 258*. 

Bleaching powder, 166. 

Bleeding, checking, 294-295*, 296, 
297. 

Blood, II*, 12, 48, 58, 72; circula- 
tion of the, 280-281, 284-285, 
287*; corpuscles in the, 289*, 
291 ; color of the, 290. 

Blood poisoning, 16, 291 n. 

Blood vessels, 280, 281*, 284. 

Body, the human, i, 186 ; divisions 
of, 186 ; cavities of, 186* ; parts 
of, 187* ; organs of, 188*, 189* ; 
work of, 188; ruler of, 189; 
elements in, 228; temperature 
of, in sickness, 323; covering, 
at night, 324. 

Body heat, ventilation and, 320; 
clothing and, 321-323. 

Boils, 18, 20. 

Bones, as body support, 188; 
number and variety, 191-196; 
materials in, 196-197; shapes 
of, 197-198; structure of, 198; 
joints of, 2oo*-2oi; care of, 
202-204; care of broken, 204- 
205*; dislocated, 206. 

Boradc add, 18, 20, 25. 

Brain, 188, 189, 191, 192, 329, 332, 

333*, 334*, 335, 337*; work of, 

in seeing, 380. 
Brain cell, 261*. 
Breathing, 299-302; deep, 313. 
Breeding places, of mosquitoes, 36*, 

38*, 39*, 40*; of flies, 125, 154. 
Bronchi, 47*, 300, 301, 302*. 
Bulacan, artesian wells in, 142. 
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Biireau of Health, 90, 115, 164, 

177. 
Bums, 409-410. 

Capillaries, 281, 284*. 

Carbolic acid, 25, 84, 86, 88, 

166. 
Carbon dioxid, 48, 161. 
Carbuncles, 16. 
Carpal bones, 193*, 195. 
Cartilage, 201-202. 
Cat, brain of a, 337*. 
Catarrh, 49, 63-65. 
Cebu, 44. 
Cement, 132, 143. 
Cerebellum, 332, 333*. 

Cerebrum, 332-333*» 356-358. 
Chemists, symbols used by, 227. 
Chest, cavity of the, 188*, 189*. 
China, plague in, 42; opium in, 

17I; 173-177. 
Chlond of lime, 166. 

Cholera, 72, 73-90; how spread, 
74-79; hospitals for, 83; epi- 
demics of, 83-90; how pre- 
vented, 84-90; isolation in, 87; 
disinfection in, 88; circular on, 
90, 177. 

Choroid coat, 373, 374. 

CiUa, 308*. 

Cirailation, 280, 281, 282; course 
of, 284-285 ; time of, 285, 287*. 

Clavicle, 195. 

Closets, 85, 109, 130, 132, 152*, 

IS3*, 159. 
Clothing, disinfectants for, 165, 

166; body heat and, 32i*-323*. 

Coal-tar remedies, 390. 

Coccyx, 194. 

Cochlea, 369*. 

Cockroaches, 26, 75, 93, 94, 125. 

Coconut oil, 154. 

Colds, 49, 63-65. 

Compounds, 227. 

Connective tissue fibers, 215*, 216*. 

Consumption, 5i*-62 ; how spread, 
51-54; precautions in cases of, 
51-57; disinfection in, 55*, 166; 
treatment of, 58-62*; cure for, 
58, 62; symptoms of, 59; de- 
crease in, in United States, 118*. 



Cooking, importance of cleanliness 

in, 78*, 134*, I3S*- 
Comaro, Louis, 415*. 
Cornea, 374*. 
Corns, 325-326. 
Corpuscles of the blood, 11*, 289*, 

290, 291*. 
Coughing, 53*. 
Cranium, 192, 193*. 
Cuba, yellow fever in, 34*. 
Culion leper colony, 67-70*. 

Dengue fever, 33. 

Dermis, 14*, 316, 317*. 

Dhobie itdi, 103. 

Diaphragm, 188, 299, 300*. 

Diarrhea, 72, 94. 

Diet, 268. 

Digestion, 244* ; definition of, 237 ; 
story of, 243-246. 

Digestive organs, 190, 236*-245; 
care of, 248-254; controlled by 
nervous system, 248-250; rules 
fpr keeping in health, 250-254. 

Diphtheria, 64. 

Diseases, infectious, 2-4, 11 7-1 18, 
120; of air passages and lungs, 
48-65*; intestinal, 72-100; of 
the skin, 101-104*; reason for, 
183. 

Dishes, 55, 136, 137. 

Disinfectants, 18, 55, 88, 89, 114, 
165-167. 

Disinfection, of woimds, 18, 24, 25 ; 
of hands, 19, 85, 88, 165; in 
consumption, 55; in cholera, 
84-87 ; of body wastes, 84, 166 ; 
of houses, 85, 86, 165; in small- 
pox, 112; of furniture, 165; of 
metals, 165, 166; of sputum, 
166 ; of clothing, 166. 

Dislocations, 206. 

Ditches, 39*, 127, 131 -. 

Dogs, as disease carriers, 127. 

Drains, 129, 146*, 147*, 152*. 

Drowning, treatment for, 304-306. 

Drugs, 387-388. 

Drying, as a disinfectant, 85. 

Dust, 18*, 52*, 130; respiratory 

organs injured by, 314. 
Dysentery, 72, 93. 
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EaFj 366, 367*, 368*, 369*. 
Eating, cleanliness in, 75*, 81, 135, 

136*. 
Education, purpose of, 346. 

Eelworms, 106. 

Eight-day sickness, 24. 

Elements, 226. 

Epidemics, of plague, 42, 45; of 
cholera, 79, 87, 89; of small- 
pox, III, 116. 

Epidermis, 14*, 316, 317*. 

Epiglottis, 310. 

Erysipelas, 16. 

Esophagus, 71, 236, 238. 

Eustachian tube, 367*, 368. 

Exercise, and digestion, 250 ; and 
the heart, 286 ; and the nervous 
system, 339 ; beneficial effects of, 
394-396. 

Exercises, physical, 397, 405. 

Eyes, sore, 20; protection of, 372; 
muscles of, 373*; structure of, 
373,374*; lenses of, 378*, 379* ; 
hygiene of, 380-382 ; removing 
foreign bodies from, 412. 

Fainting, treatment for, 412. 

Far-sightedness, 378. 

Fats in food, 230, 231. 

Feeling, sense of, 361-364. 

Feelings and actions, 359-360. 

Femur, 196*. 

Fire, as disinfectant, 55, 89, 166. 

Fleas, 26*, 43*. 

Flies, 19*, 26*, 52, 74, 93, 94, 98*, 
122-124*, 125*, 154. 

Floors, sanitary, for markets, 131. 

Food, for consumptives, 60; un- 
cooked, dangers of, 85; germs 
in, 74, 76*, 92, 122, 123, 126, 
130*; for babies, 97^9*; pro- 
tection of, from germs, 128-137 ; 
use of, 224-226, 232-233, 258; 
composition of, 226 ; elements in, 
228; compounds in, 228; classes 
of, 229, 231 ; importance of good, 
234, 260; care of, 254; fate of, 
in body, 255-261; storage of, 
259 ; changed to waste, 260*. 

Food supply, increasing, in the 
Philippines, 269-270. 



Fresh air, 60*, 61*, 161. 
Fumigation, 44. 

Furniture, disinfection of, 165, 
166. 

Gall bladder, 242. 

Garbage, 125, 126. 

Gastric glands, 239*. 

Gastric juice, 240. 

Germ carriers, 78, 79, 94, 144, 

Germ diseases, rules for prevention 
of, 5, 10, 12. 

Germ-killing substance of blood, 
II. « 

Germs, 1-5*, 7-11*, 138; pus-form- 
ing, 15; of tuberculosis, 51*, 
58; of disefises of air passages 
and lungs, 63, 64*; carried by 
insects, 27, 33, 43, 122; carried 
by animals, 43, 127, 149; in 
food, 64*, 65, 130; of intestinal 
diseases, 73,85,92,97; resistance 
to, 97, 100, III, 160; avoidance 
of, 155-158; preventing spread 
of, 159. 

Government, sanitary work of, 84, 
163. 

Ground itch, 107. 

Habits, 349-356, 354*, 355*- 

Hair, 324-325. 

Hair follicles, 14. 

Hands, disinfection of, 19, 85, 88, 

165; importance of clean, 78*, 

95, 134, 146, 155, 156*. 
Health, as a protection against 

germ diseases, 12, 160; laws of, 

183-184; natural to human 

body, 416. 
Health, Bureau of, 90, 115, 164, 

177. 
Health officers, work of, 43, 44, 84, 

177; necessity of obedience to, 

89. 
Hearing, sense of, 366-370. 
Heart, 188, 190, 191, 195, 281*, 

282*; beating of the, 282 ; valves 

of the, 283; care of the, 286; 

tobacco and the, 288. 
Hip joint, 200*. 
Hongkong, plague in, 42. 
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Hookworms, 106-108*. 

Hospitals, 83, 167. 

Houses, disinfection of, 85, 165. 

Humerus, 198*. 

Hygiene, definition of, 190. 

Hoilo, plague in, 44. 

Incus, 367, 368*. 

India, plague in, 42, 126. 

Infectious diseases. Stt Diseases. 

Influenza, 49, 64. 

Insects, disease-carrying, 19*, 26, 

28*, 29*, 30*, 43, 52, 74, 75, 93, 

94, 122-126. 
International Opium Commission, 

171. 
Intestinal diseases, 72-100*, 126, 

136. 

Intestinal worms, 105-109. 

Intestines, 71*, 188*, 189*, 236, 
241, 243; waste matter in large, 
246 ; lymphatic vessels of, 293. 

Iris, 374, 375- 

Isolation, 87, 165, 178. 

Itch, 101-104. 

Itch mite, loi*, 102*. 

Janitors, need for, in markets, 132. 

Jenner, Edward, no*. 

Joints, 200*; kinds of, 200-201. 

Kerosene, as treatment for lice, 104. 
Kidneys, 188, 257, 258*. 
Knee-cap, 193*, 196. 

Larva, of mosquito, 37*; of flea, 

43*; of fly, 125. 

Larynx, 47*, 63*, 310, 312, 313*. 

Laudanum, 172. 

Leg bones, 193*, 195-196. 

Lenses of eye, 375-376, 377, 378*, 

379*- 
Leprosy, 66-70*. 

Lice, 104. 

Life, average length of human, 

181-182. 
Ligaments, 202, 205, 206. 
Limbs of cQflerent animals, 209*. 
Liver, 188, 237, 242. 
Lockjaw, 23. 
Lungs, 4M9*, 51, 63-65, 188, 190, 

191, 19s, 301*, 302. 



Lymph, 292, 293*, 294*. 
Lymphatic vessels, 292-294. 
Lymph nodes, 293-294. 

Malaria, 27*-32. 

Malleus, 367, 368*. 

Manila, 42, 44, 83, 150. 

Markets, sanitary condition of, 1 28^ 

133*. 
Mazamorra, 107. 

Measles, 3. 

Medicines, 387-388, 391. 

Medulla oblongata, 332, 334-335- 

Metacarpal bones, 193*, 195. 

Metals, disinfection of, 165, 166. 

Metatarsal bones, 193*, 196. 

Microscope, i, 2*, 107. 

Milk, 97-98. 

Milk of lime, 166. 

Mineral matter, in bones, 196- 

197 ; necessary to body, 233. 
Mite, itch, loi. 
Molecules, 226. 
Morphia, 172, 174. 
Mosquitoes, 26-35*, 36-41*. 
Mosquito net, 40, 61. 
Mosquito repellant, 31. 
Motor nerve fibers, 331, 336. 
Mouth, entrance of germs by way 

of the, 9, 157-158*, 159*; a 
part of the digestive system, 
236 ; care of baby*s, 277. 

Mucous glands, 308. 

Muscles, 188, 191 ; size and shape, 
212; location of, 212; work of, 
212, 214; outer, 213*; involun- 
tary, 214*; voluntary, 214; 
structure of, 214; fibers, 214, 
215*, 216*; attachment of, to 
bones, 216; how the body is 
moved by, 216-217*, 218*, 220*; 
circular, 218; pairs of, 218-219; 
contraction of, 219-220; care 
of, 220-221. 

Nails, 325. 

Near-sightedness, 378. 

Nerve cells, 331*. 

Nerve fibers, 331*, 361*. 

Nerves, 329. 

Nervous system, 188-190, 330*; 
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digestive organs controlled by, 
248-250; function of, 329; parts 
of» 329, 331; composition of, 
331 ; of other animals, 336-338; 
care of, 339-344; changed by 
education, 345-346, 347- 

Nets, mosquito, 30-32*, 61. 

Nose, bleeding from the, 297; 
chambers of the, 309*. 

Nostrils, 46, 300. 

Nurses, volunteer, 87. 

Ointment, for cuts, 18, 25; for 
sama, 102 ; for dhobie itd^, 103 ; 
for lice, 104. 

Olfactory cells, 365*. 

Olfactory nerve, 365*. 

Opium, 160, 161, 1 71-176, 390. 

^tic nerve, 374*, 376. 

Orang-utan, skdeton of, 207*. 

Oxygen, 48, 161. 

Pail system, 150-152*. 

Pain, effect of, on nervous system, 

341, 342* ; sensation of, 363-364 ; 

use of, 391. 
Pampanga, artesian wells in, 142. 
Pancreas, 2^7, 242. 
Pancreatic juice, 242. 
Pangasinan, cholera in, 123. 
Patella, 19^*, 196. 
Patent medicines, 391-392. 
Pellagra, 263, 265. 
Pelvic bones, 193*, 195. 
Pepsin, 240. 
Periosteum, 196. 
Petroleum, 39*. 
Phalanges, 193*, 196. 
Philadelphia, instance of effect of 

vaccination in, 113. 
Philippine Medical School, 87. 
Philippine Normal School, 88. 
Physiology, definition of, 190. 
Pimples, 15. 

Plague, 42-45*» "9- 

Plants, causes of illness in, 415. 

Plasma, 289, 291-292. 

Pneumonia, 49, 64. 

Poisoning, treatment for, 411-412. 

Poisons, 386-392. 

Poultices, 18, 114. 



Protein, in food, 230-231, 232; 

amount needed by body, 262; 

foods rich in, 262*-263. 
Pupa, of. mosquito, 37*; of flea, 

43*; of fly, 125*. 
Pupil of the eye, 374*, 375. 
Pus, 15. 
Pus-forming germs, i5*-2i. 

Quarantine, 86*, 89, 112, 164. 

Quicklime, 166. 

Quietness, beneficial to nervous 

system, 342-344. 
Quinine, 40. 

Rain water, 98, 146. 

Rats, 43, 44, 120, 126. 

Reflex actions, 347*-348. 

Respiration, object of, 299; how 
accompli^ed, 299-302 ; arti- 
ficial, 305. 

Respiratory organs, care of, 308, 

314. 
Rest, necessity for, 340. 

Retina, 373, 374*, 376-377, 378*, 

379*. 
Ribs, 192*, 104-195. 

Rice, value of unpoHshed, 266-267. 

Rickets, 263, 265. 

Ringworm, 103. 

Rivers, how polluted, 77*, 93, 127, 

139*, 140*, 149. 

Sacnmi, 193*, 194. 
Salivary ^nds, 237, 238*. 
Sanitation, 4, 5, 10, 12, 117, 155- 

162, 163-170. 
Santo TomAs, University of, 88. 
Sama, loi. 
Scapula, 195*. 
Sclerotic coat, 373, 374*. 
Scurvy, 263, 264. 
Seeing, 372-382. 
Segregation of lepers, 67-69. 
Semicircular canals, 369*, 370. 
Sensations, 361. 
Sense organs, 361. 
Senses, the, 361-382. 
Sensory nerve fibers, 332, 336, 361. 
Sewerage systems, 150. 
Shoulder bones, 192*, 195*. 
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Sickness, causes of, 150, 386; pre- 
vention of, 182-183; causes of, 
in Philippines, 416, 418; pre- 
vention of, 4l8r-422. 

Skeleton, the, 191-209, 193*. 

Skin, work and structure of, 14*, 
316, 317*; diseases of, 101-104; 
color of, 317; body heat regu- 
lated by, 318. 

Skull, 192, 193*. 

Sleep, necessity for, 340. 

Smallpox, so*, 110-116*. 

Smell, sense of, 365. 

Sneezing, 53. 

Sore eyes, 20. 

Sound, how heard, 369. 

Spinal coliunn, 192-193*. 

Spinal cord, 188*, 189, 329, 335. 

Spores, 103. 

Sprains, 205. 

Sputum, 51, S3,. 166. 

Stapes, 367, 368*. 

Starches in food, 229-230, 231. 

Stegomyia, 34. 

Sternum, 193*, 194. 

Stomach, 71, 188, 236, 239, 240*. 

Stores, sanitary concution of, 133. 

Sugars in food, 22^230, 231. 

Sulfur, in salves, 102, 104. 

Sunlight, %%, 8s, 12s. 

Surface water, 94, 138. 

Sweat glands, 14, 318, 319*, 320. 

Tables, desirability of use of, 133- 

13s*, i?6*. 

Tanks, ram water, 39*, 146. 

Tarsal bones, 193*, 19S. 

Taste, sense of, 364. 

Tear gland, 372*-373- 

Teeth, is6, 157*, 237; importance 
of good, 272-273 ; kinds of, 273- 
274*; structure, 274-27S*; care 
of, 27S-278; upper temporary 
set, 276*; permanent set, 277*. 

Tendons, 216; use of , 2 1 7-2 1 8* . 

Tetanus, 22-2S*. 

Thoracic duct, 293. 

Throat, 236, 309-310. 

Tobacco, 160, 288, 314, 382, 389. 

Tonsils, 309*, 310. 

Trachea, 47*, 300, 301, 308*, 310. 



Triceps, 219, 220*. 
Trunk, bones of the, 192*. 
Tuberculosis, 5o*-62, 118*, 137*. 
Tympanum, 367. 
Typhoid fever, 72, 92-93. 

Ulcers, 16. 
Urea, 257. 
Ureter, 2s 7. 
Uvida, 309*. 

Vaccination, iio-iis*. 
Vegetables, danger of disease from, 

93, 131. 
Veins, 281*, 284*. 

Ventilation, 303-304, 320. 

Ventricles, 281*, 282. 

Vermiform appendix, 243. 

Vertebrae, 194*. 

Vestibule of ear, 369*. 

Village Improvement Societies, 

168-169. 

Villi, 241-242*. 

Vitamins, 263-264. 

Vitreous humor, 377. 

Vocal cords, 312, 313*. 

Voice, 312-313. 

Wastes, danger from, s6, 92, 93, 94, 
77, 79, 109, I2S, 127; disinfec- 
tion of, 84, 166 ; disposal of, s6, 

85, 95, 147, 149-154*, 2S7; im- 
portance of clearing body of, 160. 

Water, as a carrier of disease, 76, 
77*, 92, 93, 127; boiling, as a 
disinfectant, 89, 166; safe, for 
drinking, 79*, 81*, 98, 138-147*: 
systems, 140; waste, disposal 
of, 146*, 147*; necessity for 
abundant supply, 321. 

Wells, how polluted, 77, 93, 138*, 
139, 141, 149, IS4; for markets, 
132; artesian, 141-143*; safe, 
142-144*, 145*. 

Whipworms, 106. 

Whooping cough, 49. 

Windpipe, 46. 

Worms, intestinal, ios-109. 

Wounds, care of, 16-18*, 24, 409. 

Yellow fever, 33*, 119. 



